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CHAPTER I. INTRODUCTION 
Rapid information expansion forces our society and our 
living styles to change. Under these situations, the 
educational system benefits through using new technology, such 
as the photocopy machine, overhead projectors, desktop-
publishing systems, satellite television, computer-assisted 
instruction systems, FAX machines, etc. 
On the contrary, these new forms of information 
technology act as a force to push educational systems to offer 
new educational services. These new services are available to 
help our students "learn how to learn," "learn how to think," 
and "learn how to create." 
Human beings are facing a new technological revolution, 
called "the fourth revolution," which will change the way 
people learn (O'Banion, 1987). Ashby (1967) identified four 
revolutions in education. The first revolution occurred when 
societies began to differentiate adult roles, and the task of 
educating the young was shifted, in part, from parents to 
teachers and from the home to the school. The second 
revolution was adopting the written word as a tool of 
education. The third revolution came with the invention of 
printing and subsequent wide availability of books. The 
fourth revolution, in Ashby's view, is portended by 
developments in electronics, notably those involving the 
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radio, television, tape recorder, and computer. 
The computer now offers a profusion of options for 
teaching and learning. How well we, as educators, adopt this 
new technology to enhance teaching and learning is one of the 
challenges which we have to deal with currently. The current 
group of students will soon take their place in our 
technological society and computer literacy will become a high 
expectation by society for all of them (Cepica, 1985). 
Naron and Estes (1986) surveyed 16 public schools and 
concluded that elementary teachers tend to use computers in a 
supplementary way or as another teaching tool. In secondary 
schools, they found that computer courses had been added as 
electives, but other courses were largely unchanged. Lamon 
and Bright (1987) found that computers in classrooms were used 
by students for individual diagnosis and drill and practice, 
and also by teachers for test preparation and record keeping. 
Becker (1988) found that word processing was the most popular 
form of computer use in schools, Trollip and Alessi (1988) 
suggested that the major reason that teachers do not use 
computers is they are not comfortable with the computers 
themselves because of inadequate training. Cicchelli and 
Baecher (1985) found that neither grade level taught 
(elementary, junior high, or high school) nor gender had an 
effect on teachers' computer use. 
In terms of the challenge of exploding information, the 
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core concern is how we manage the exploding information and 
how we help our students to remotely access information 
rapidly. From this point of view, computer networks become 
critically important. Computer networks provide new 
opportunities to create functional learning environments which 
allow students in many different locations to carry out joint 
educational activities (Moshe & Levin, 1985). Computer 
networking provides human beings with a reliable and rapid 
means of information storing, information exchange, 
information sharing, and information distribution. This 
technology also provides education with new ways to 
communicate, including teacher to teacher, student to student, 
teacher to student, teacher to expert or student to expert. 
Computer networking not only provides teachers a new tool for 
delivering knowledge, but also provides students with a new 
manner of receiving, asking, and reaching information they 
need. 
Computer networks are located all around in this 
information society, for example: banking network systems, 
supermarket check-out network systems, library index and 
check-out network systems, stock information network systems, 
and international research network systems—BITNET. All of 
these examples are evidence that computer network techniques 
are already highly developed. 
A computer network is a technological application that 
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enables the flow of information across boundaries. 
Boundaries can be from room to room, town to town, country to 
country, or mind to mind. As educators, our goal is to 
facilitate that flow, so these boundaries cease as barriers to 
communication. 
Children entering kindergarten in 1989 will graduate from 
high school in the year 2002. During their school years, 
these students will see the evolution of new educational 
delivery systems to prepare them for life in the twenty first 
century (Sueann, 1988). Networking the education community 
will be part of this future. 
A computer network causes the social side of the 
technological revolution (Stoll, 1988). When a group goes 
on-line to conference with another group, learning occurs on 
both sides of the interface. When students experience the 
world beyond the limits of the classroom, they are motivated 
to augment their communication skills (Stoll, 1988). 
A computer network system in education can also address 
the issue of equal access to information. Rural residents and 
the disabled are among those who will be able to connect with 
the mainstream of the educational system through on-line 
communication. Potential learners, who are isolated by their 
environments or by their disabilities, can now receive the 
same educational offerings as their peers (Bramble, 1988). 
The early 1960s showed the emergence of large 
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administrative computing systems. Mainframe computers, 
networked together, gathered, and disseminated large 
quantities of information. For those groups fortunate enough 
to have access to these machines, information sharing was 
possible. In the late 1970s, the emergence of microcomputers 
gave a new focus to distance networking (Skelto, 1973). 
In 1982, when computer workstations appeared on more 
desks in more homes and offices, serving as terminals for 
communication, a new and valuable tool was discovered. With 
lower cost and increased availability, networking became an 
attractive option for information sharing. Now, in the early 
1990s, we are reaping the benefits of these past efforts to 
link computers for communication. 
The educational system in Taiwan did not avoid the 
influence of technology either. Educational computer networks 
were set up for higher education. Every university in Taiwan 
has its own computer center and campus computer network for 
students to use. But, at the secondary school level, there 
are only a few schools which have an operational network 
system. Since computer networks in secondary education is a 
new option in Taiwan, there have not been many research 
studies and therefore very little information is available for 
decision making about implementing a educational network for 
secondary schools. Now is the time to determine what is the 
status of educational computer usage and what are the needs of 
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secondary school teachers in Taiwan to assist in the 
development of a plan for an educational computer network for 
the secondary schools in Taiwan. 
Problem of the Study 
The problem of this study was to identify the current 
status and the needs of an educational computer network system 
for industrial arts education in the secondary schools in 
Taiwan, Republic of China (R.O.C). 
Purpose of the Study 
The ultimate purpose of this study was to design a 
proposed educational computer network system for industrial 
arts in secondary schools in Taiwan, R.O.C. More 
specifically, the objectives of this study were; 
1. to determine the current status of computer use and 
the existence of computer networks used in secondary 
schools' industrial arts education in Taiwan; 
2. to identify the needs for an educational computer 
network system that can be used in secondary schools' 
industrial arts classroom in Taiwan; 
3. to develop an appropriate configuration of 
educational computer network for secondary schools' 
industrial arts education in Taiwan. 
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Need for the Study 
The motivation for this study was a desire to provide an 
understanding of the current status of computer network usage 
in secondary education school in Taiwan. By investigating the 
current status, it is hoped that the characteristics of 
computer network needs could be determined and the proper 
computer network configuration could be created. For a long 
time, the secondary school system in Taiwan has had 
difficulties in supporting dynamic educational information for 
teaching and learning. These difficulties are: 
1. on-line information distribution, 
2. bi-direction communication, 
3. editing supplement materials, and 
4. formal/informal discussion and teaching experience 
exchange. 
An educational computer network system is a tool which can 
assist in solving these difficulties. 
In Taiwan, the curriculum in secondary education is 
standardized and teachers use identical textbooks for each 
subject. To take advantage of today's information explosion, 
there is a strong need in current information flow or updated 
content for assisting teachers to transmit that information. 
There is a wide range of educational computer networking 
options. Some of the systems include primarily data flow; 
these systems offer unique tools to enable the programs of 
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education to be conducted with maximum efficiency. Other 
systems serve teachers and students, allowing them access to 
vast stores of knowledge and enabling them to communicate with 
each other. 
The educational computer network system has been 
implemented in Western schools for a period of time. For 
example, the Alaska Department of Education began exploring 
this technology potential to assist in providing more 
equitable opportunities to rural school children in the early 
1970s (Bramble, 1988). 
Using computer network technology for improving secondary 
industrial arts education is a new venture in Taiwan. It is 
hoped that this study will provide a foundation for 
establishing a functional educational computer network system 
for the secondary school industrial arts education in Taiwan. 
Questions of the Study 
The questions of this study were structured to answer the 
following: 
1. How many computer equipment capabilities are 
currently available to industrial arts teachers in 
the secondary schools in Taiwan? 
2. What kinds of computer equipment are currently 
available to industrial arts teachers in the 
secondary schools in Taiwan? 
3. How many computer network equipment systems are 
currently available to industrial arts teachers in 
the secondary schools in Taiwan? 
4. What kinds of computer network equipment are 
currently available to industrial arts teachers in 
the secondary schools in Taiwan? 
5. What kinds of software applications are currently 
used for industrial arts education in secondary 
schools in Taiwan? 
6. What kinds of software applications should be used 
for industrial arts education in secondary schools in 
Taiwan? 
7. What kinds of services are required for industrial 
arts teachers using computers and/or computer network 
systems to teach in secondary schools in Taiwan? 
8. What kinds of in-service training is required for 
industrial arts teachers using computers and/or 
computer network systems to teach in secondary 
schools in Taiwan? 
9. What factors encourage industrial arts teachers to 
use computers and computer network systems to teach? 
10. What subjects of industrial arts education in Taiwan 
are suitable for computer instruction applications? 
11. What is the general configuration of educational 
computer networks in the United States? 
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12. What kinds of configuration of educational computer 
networks are appropriate for industrial arts 
education in secondary schools in Taiwan? 
Assumptions of the Study 
Assumptions of this study were: 
1. Respondents would answer questionnaire items honestly 
and accurately. 
2. The sample drawn in this study constituted an 
adequate representation of the population. 
Investigation Delimitations 
Delimitations of this investigation were: 
1. The study investigated only industrial arts teachers 
and administrators in secondary schools in Taiwan. 
2. The general configuration of educational computer 
network systems developed in this study was intended 
only for industrial arts education in secondary 
schools in Taiwan. 
Procedures of the Study 
The procedures of the study consisted of the following: 
1. Identify a research problem. 
2. Review literature related to educational computer 
network systems and educational computer usage. 
3. Write a proposal that will be discussed with the 
graduate advisor, the graduate committee, and the 
graduates of lEdT at Iowa State University. 
4. Identify the population and sample subjects for this 
study. 
5. Construct hypotheses. 
6. Identify and label variables. 
7. List all the names and addresses of secondary schools 
in Taiwan. 
8. Select, develop, and modify an instrument for the 
study. 
9. Present the proposal to the graduate committee 
members. 
10. Perform a pilot study with a sample of eligible 
secondary industrial arts teachers. 
11. Discuss the pilot study with the major professor and 
revise the instrument based on the results of the 
pilot study and the professor's recommendations. 
12. Submit proposal and questionnaires to the Human 
Subject Committee for approval. 
13. Translate the questionnaire into Chinese. 
14. Mail the questionnaires to the selected sample. 
15. Follow-up with additional questionnaires and letters 
in case of inadequate returns or no returns. 
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16. Collect data from the questionnaires, code and 
analyze the data. 
17. Develop a configuration of educational computer 
network for industrial arts education in secondary 
schools in Taiwan. 
18. Write a final report, summary, conclusion, and 
recommendations. 
Definitions of Terms 
The following terms were used frequently throughout 
this study; 
American Standard Code for Information Interchange 
(ASCIIS ; An alphanumeric code that associates 7-bit binary 
symbols with 128 alphanumeric symbols and control characters. 
Asynchronous ; A type of communication in which the time 
intervals between successive symbols may be unequal. 
Baud; The rate of signaling per second on a circuit. 
Bus; A topology characterized by network nodes 
communicating through a common transmission medium, and the 
data and control signals are signaled simultaneously. 
Host; A local computer that supports functions such as 
storing or processing user data. 
Integrated services digital network (ISDN); An emerging 
digital network that provides both voice and non-voice 
services in the same network, such as information retrieval. 
13 
banking, and electronic mail. 
Local area network fLAN^: Networks normally limited to 
a company or university site, usually with privately-owned 
circuits. 
Protocol; Method of communicating messages between 
computer devices and computers (Lientz, 1987). 
Wide area network fWANI: Networks that cover long 
distances, usually with common-carrier circuits. 
14 
CHAPTER II. LITERATURE REVIEW 
The review of the literature relevant to educational 
computer network system for industrial arts focuses on 
computer networking, computers in the learning environment, 
and the needs assessment for computer networks in industrial 
arts. In particular, the literature discussion centers around 
the following headings: (1) computer networks, (2) computer 
networking on campuses, (3) educational and technological 
changes, (4) industrial arts/technology education, (5) 
computer networks for general education, and (6) summary. 
Computer Networks 
Grayson (1984) reported that computers generate and 
impact most facets of life in the United States. He also said 
that the supercomputers, minicomputers, and microcomputers are 
easily identified. Relatively unnoticed are the "computers-
on-chips," an integral part of a wide variety of consumer 
products and industrial processes. They are found in many 
items including toasters, ovens, home security systems, video 
games, and videodisc players. These computers-on-chips 
permeate factories in the form of robots and sensing devices. 
They are used for consumer services in automatic bank tellers, 
word processors, photocopiers, vending machines, typewriters, 
telephones, elevators, and automobiles. 
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The many applications and widespread acceptance of 
computers have been aided by the tremendous and rapid change 
that occurs within technology. For example, computer memory 
chips have remained relatively close to their original size 
and cost since they were first developed in 1960. However, 
the capacity of the chips has doubled every twelve to eighteen 
months. The first chips had one element. Today, chips are 
available with 64,000 elements and 256,000-element chips are 
being produced. 
Today's computers are more dependable, less difficult to 
use, substantially cheaper, and more suitable for a desk or 
table top in an office or home. Grayson (1984) suggested that 
the impact of computer technology is so significant and the 
ability to use computers deemed so necessary that computer 
literacy is a basic skill that should be a part of the school 
curriculum. 
Although instructional computing in the schools has a 
brief history, it has been one that is characterized by 
quickly changing and developing. DeVault and Harvey (1985) 
described, "The instructional use of computers began in the 
sixties with a dependence on mainframe computers" (p. 83) and 
further stated, "Since these were the only computers 
available, they were used on a largely experimental basis 
either in a computer lab or individual classroom environment" 
(p. 83). In the late seventies with the introduction of the 
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microcomputer, teachers, with school support or through self-
motivation, began to use microcomputers in their classrooms 
(DeVault & Harvey, 1985). 
The increasing use of microcomputers evidenced the 
problem of limited storage capacity of the microcomputer and 
the awkwardness of "swapping disks." Further, Charp (1982) 
found that "the work involved with maintaining a library of 
course material can discourage microcomputer utilization" (p. 
82). These problems lead to an ever increasing consideration 
for networking, linking two or more computers together for 
sharing data. 
The most important aspect of this new information 
technology environment is the capability it provides for 
communication and collaboration, not just for computation and 
design (Houweling, 1989). 
Definition of a network 
Lientz (1987) wrote that "a computer network is a 
category of computer systems where multiple computers are 
inter-tied by high speed data communications links" (p. 441). 
He also suggested that the "intention of a computer network is 
to share the resources of all computers among various users 
that are connected to the network" (p. 441). The resources 
include software, databases, and computing resources not 
available at the computer site normally used by an 
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organization. 
Brewester (1989) suggested that a network has three basic 
functions: transmission, switching, and signalling. He also 
classified modern applications for data networks into two 
classes: Local Area Networks (LANs) and Wide Area Networks 
(WANs). He defined these two classes of network as follows: 
Local area networks: Much of the requirement for 
data transmission is for systems confined within the 
boundaries of a large building or campus. The whole 
network operates within a private area and there is no 
requirement for public data transmission facilities 
provided by one of the companies licensed to provide 
public data network services. They are therefore 
normally privately controlled and can thus be designed to 
meet the special needs of the user concerned. Such a 
facility is generally designated as a Local Area Network 
(LAN) (p. 87). 
Wide area networks: Wide area networks (WANs) are 
networks in which the users are not confined to a single 
location but are located at various sites within a region 
or nationally, or even internationally. The requirements 
of Wide Area Networks are many, varied, and depend, to a 
large degree, on the nature of the application. Some 
Wide Area Networks are still based on the telephone 
network, using the telephone switching facilities to 
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provide digital transmission (pp. 87-88). 
The Advanced Research Projects Agency network (ARPANET) 
was one of the first networks that maintained the 
interconnection between different computer makes and models so 
that communication was possible (Padlipsky, 1985). The 
ARPANET revealed the feasibility of this technology. 
Computers require high speed and high capacity transmission 
facilities. Physically, computers can be linked by microwave, 
satellite, fiber optics, or standard cable (Stallings, 1988). 
In some computer networks the communications transmission 
links do not connect directly to the computer, but instead are 
attached to an interface computer. This interface computer 
acts as a front end processor for the data processing computer 
into the network. 
For the purpose of communication, computers must share a 
common method of "handshaking." This means that the network 
has a common protocol supported by software and hardware that 
allow the computers to share information. A protocol packages 
the message to be sent into a frame with header and trailer 
information involving addressing, error detection support, and 
other information. After packaging, the message is 
transmitted. The receiving computer acquires the message by 
extracting the header and trailer. As a message moves through 
the network, the network computers search the header 
information for the address of the next computer to route the 
19 
message (Stallings, 1988). 
Stallings (1988) discussed "a widely accepted structuring 
technique, and the one chosen by International Standards 
Organization, is layering" (p. 391). The communications 
functions are partitioned into a vertical set of layers. Each 
layer performs a related subset of the functions required to 
communicate with another system. The ISO model is composed of 
seven layers. From the lowest to the highest, these layers 
are: 
1. Physical link—Physical transmission of information 
bits across the network, 
2. Data link—transmission of frames across physical 
links, 
3. Network—supports connection of multiple physical 
links and routing of information, 
4. Transport—transfer of data along a complete network 
path from an origin to a destination, 
5. Session—support of communications between 
application systems, 
6. Presentation—provides for application systems to be 
independent of the form and representation of the 
data, 
7. Application—network access to application systems. 
Most protocols work in the first three layers or levels 
(Markley, 1990). A network normally operates with one 
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protocol for efficiency reasons (Stallings, 1988). A computer 
network usually spans the organization rather than merely one 
department. Thus, a computer network can be contrasted with a 
network to support a limited number of users in a contiguous 
geographic area or a local area network. There are other 
differences, however, beyond geography. Most local area 
networks deliver data and software to the user workstation or 
microcomputer. Data and software are stored in a file server 
that serves the network. An interface unit supports 
communications between external networks and the local area 
network. In a computer network there are multiple mainframe 
and minicomputers interconnected. User devices can be simple 
terminals. 
Local networks 
Stallings (1988) stated that "the principal technology 
alternatives that determine the nature of a local network are 
the topology and transmission medium of the network" (p. 331). 
Based on these two technologies, he described three classes of 
local networks: star, ring, and bus/tree (Figure 1). 
Stallings (1988) described these three topologies of 
local networks as follows: 
Star Topology; In a star topology, a central switching 
element is used to connect all the nodes in the network. 
The central element uses circuit switching to establish a 
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dedicated path between two stations wishing to 
communicate. This configuration was referred to as a 
one-node circuit-switched network. A twisted pair of 
wires is used to link the stations to the central switch; 
this is adequate to support the transmission needs of 
\ * -
individual stations. 
•R— 
—R 
Star Ring 
Bus Tree 
Figure 1. Local network topologies 
Ring Topology: The ring topology consists of a 
closed loop, with each node attached to a repeating 
element. Data circulate around the ring on a series of 
point-to-point data links between repeaters. A station 
wishing to transmit waits for its turn and then sends 
data out onto the ring in the form of a packet. The 
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packet contains source and destination address fields as 
well as data. As the packet circulates, the destination 
station copies the data into a local buffer. The packet 
continues to circulate until it returns to the source 
station, providing a form of acknowledgment. A 
distributed control protocol is used to determine the 
sequence in which nodes transmit. Because the ring is 
constructed as a series of point-to-point links, almost 
any transmission medium can be used. A twisted pair of 
wires, at rates up to 10 Mbps, is common. Coaxial cable 
can be used to achieve higher data rates. Optical fiber 
is used to achieve very high data transfer rates. 
Bus/Tree Topoloav! The bus or tree topology is 
characterized by the use of a multipoint medium. The bus 
is simply a special case of the tree, in which there is 
only one trunk, with no branches. Because all devices 
share a common communications medium, only one pair of 
devices on a bus or tree can communicate at a time. A 
distributed medium access protocol is used to determine 
which station may transmit next. Transmission employs a 
packet containing source and destination address fields. 
Each station monitors the medium and copies packets 
addressed to itself. Twisted pair wiring provides low 
speed transmission, data rates up to a few Mbps can be 
achieved. Higher performance requirements can best be 
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met with coaxial cable. Two transmission methods, 
baseband and broadband, can be employed on a coax cable. 
Baseband systems are typically from 1 to 10 Mbps and are 
generally limited to a single building. However, by 
limiting the distance covered and the number of devices 
attached, data rates of 50 Mbps can be achieved. 
Broadband systems are also typically in the range of 1 to 
10 Mbps for a single data path, with 20 Mbps representing 
a practical upper limit. However, broadband can support 
multiple data paths in contrast to the single data path 
of baseband (p. 332). 
Stallings (1988) suggested that local networks could be 
classified into three categories: local area network (LAN), 
high-speed local network (HSLN), and digital switch/digital 
private branch exchange (PBX). He presented a summary of 
representative characteristics in Table 1. 
Internetwork 
An interconnected set of networks is referred to as an 
internet, and the concept is illustrated in Figure 2. 
(Stallings, 1988, p. 448). 
Stallings (1988) also stated the requirements on the 
internetworking facility as follows (p. 449): 
1. Provide a link between networks. 
Table 1. Classes of local networks (Stallings, 1988, p. 334) 
Local Area Network High-Speed Local Network Digital Private 
Branch Exchange 
Transmission medium Twisted pair, coax, 
fiber 
Topology Bus, tree, ring 
Transmission speed 1-20 Mbps 
Maximum distance 25km 
Switching technique 
Number of devices 
supported 
Packet 
lOO's-lOOO's 
CATV coax. Fiber 
Bus, ring 
50-100 Mbps 
1km, 25km 
Packet 
lO's, lOOO's 
Twisted pair 
Star 
9.6-64 kbps 
1km 
Circuit 
lOO's-lOOO's 
Attachment cost $500-$5000 $40k-$50k $250-$1000 
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Figure 2. A diagram illustrating an internetworking between 
LANs 
2. Provide for the routing and delivery of data between 
processes on different networks, 
3. Provide an accounting service that keeps track of the 
use of the various networks and gateways, and 
maintains status information, and 
4. Provide the service listed above in such a way as not 
to require modifications to the networking 
architecture of any of the constituent networks. 
He also summarized the alternative internetworking approaches 
in Table 2. The X.75 standard, designed as an extension to 
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X.25, specifies a protocol for exchange of packets between 
networks to allow a series of intranetwork X.25 virtual 
circuits to be spliced together. The Internet Protocol (IP) 
is a protocol above the network layer for the end-to-end 
station-level architecture (Stallings, 1988, p. 452). The 
bridge is a simplified gateway that can be used to connect 
homogeneous networks (Stamper, 1986). 
Table 2. Alternative internetworking approaches 
Station Level Node Level 
Network-by-network Protocol translator X.75 
End-to-End Internet Protocol (IP) Bridge 
Components of computer networks 
A computer network is composed of system components that 
support transmission and communications, and applications 
function-oriented components that provide for end user 
applications. Lientz (1987, p. 442) suggested the following 
major components of a computer network. 
1. Data processing computers and software are the 
traditional data processing computers that support 
applications software systems. For most computer 
networks, these are computers that are in use at the 
time the network is established. 
2. Network support hardware includes interface hardware 
between the traditional computers and the data 
communications links. The ARPANET uses minicomputers 
called interface message processors for the interface 
to the network. 
3. Data communications facilities are comprised of 
transmission facilities such as dedicated high speed 
lines, switching centers, and satellite facilities. 
4. Network control software is the software system that 
handles the transmission and routing of 
communications traffic in the network. This includes 
the software to support the communications protocol 
in use in the network. 
5. Terminals, printers, and microcomputers are the 
hardware components available to end users of the 
computer network. A network normally supports a wide 
variety of these devices. One of the more difficult 
devices to support is the printer because different 
printers often have non-compatible printer control 
codes and characters. 
6. Terminal control units, multiplexors, and modems are 
the hardware that interface between the terminals and 
printers and the network transmission facilities. 
Figure 3 gives an example of the hardware and 
communications components of the computer network linked 
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together. Computer 1 is a mainframe computer with its own 
front-end processor. The other two computers are 
minicomputers and require network interface computers. The 
terminal cluster is just one of many such in the organization. 
The cluster connects to the network at the nearest center. 
Terminal 
Controller 
Network 
Interface 
Computer 
Network Interface 
Computer 
Front-End Processor 
Processor 
Data Processing 
Computer 1 
Data Processing 
Computer 3 
Data Processing 
Computer 2 
Terminal 
Printer 
Terminal 
Printer 
Figure 3. Computer network components. 
How these components work together can be seen by 
observing a general user transaction in the computer network. 
A user is seated at a desk with a terminal and signs on to the 
computer network by entering a user identifier and a password. 
The network may contain software to validate the identifier 
and the password. If not, then the network routes the 
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information to the computer to which the user is assigned. 
The network support software handles the routing of the 
information through the network. 
After establishing valid access, the user terminal 
continues to use the network to communicate with one or more 
of the computers in the network. If the protocol of the 
network is not supported by the computer in use, then the 
network will reformat the messages from the user terminal for 
the computer at the computer end. The same process occurs at 
the user end if the terminal is not compatible with the 
network protocol (Stallings, 1988). 
In most computer networks, once a user has established 
connection with the selected computer, then all transactions 
in that session are carried out with this computer because it 
has the data and software that the user requires on a 
continuing basis (Murphy, 1987). However, the computer 
network supports the connection and shift of the user to other 
computers. 
The communications support components provide a base for 
the applications systems and electronic mail-type functions. 
Electronic mail is an example of a generalized software 
capability that spans different machines to support the 
interchange and sharing of data, text files, messages, and 
other information between users (Lientz, 1987) . It is an 
example of a utility function. Electronic mail includes 
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electronic filing, messaging, and may support the interface of 
electronic messages with an on-line applications system. 
An applications system is typically programmed in a 
higher level language such as COBOL or C, or in a data base 
management system language (Stamper, 1986). Early 
applications systems that employed data communications relied 
on assembly language and were heavily dependent on the 
specific hardware employed. Each time there was a significant 
hardware or system software change, there had to be changes to 
the applications system programs. Since the early 1980s, the 
applications systems have been isolated from the physical 
computer and communications network (Lientz, 1987). Devices 
can be added, changed, or deleted and no changes are required 
for the applications systems. The network management layer of 
software was added to the networks to remove the applications 
software from direct linkage to the physical network. 
Computer networks have evolved rapidly with improvements 
in hardware, software, and communications. Lintz (1987, p. 
444) listed these improvements. They include the following: 
1. More sophisticated system and network software 
supported applications systems written in higher 
level languages opened computer networks to standard 
business and government organizations; 
2. Improvements in the reliability, price-performance, 
and compatibility of hardware made networking 
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economical and practical; 
3. Greater capability in system software reduced the 
extent of programming necessary for applications 
system; and 
4. Improved data communications services and facilities. 
These improvements made computer networks economically 
attractive and technically feasible. These factors are on the 
supply side of technology. On the demand side, there has been 
a growth in the transmission of large volumes of text and 
images to support teleconferencing and other means of 
electronic communications. 
Standards of networking 
Computers from different vendors must communicate with 
each other and with the ongoing evolution of protocol 
standards, customers will not accept special-purpose protocol 
conversion software development. Stallings (1988) said "it 
has long been accepted in the communications industry that 
standards are required to govern the physical, electrical, and 
procedural characteristics of communication equipment" (p. 12) 
He suggested the principal advantages of standards are: 
1. A standard assures there will be a large market for a 
particular piece of equipment or software. This 
encourages mass production, and in some cases, the 
use of large-scale-integration (LSI) or very-large-
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scale-integration (VLSI) techniques, resulting in 
lower costs. 
2. A standard allows products from multiple vendors to 
communicate, giving the purchaser more flexibility in 
equipment selection and use. 
Table 3 lists the standards popular accepted by computer 
and communication industry (Stallings, 1988). 
Benefits and disadvantages of computer networks 
Computer networks yield a number of benefits. Some of 
these are general across many networks. Others are specific 
to the applications in the network. Lientz (1987) suggests 
several general benefits as follows: 
1. Faster flow of information. With different, 
incompatible systems there is more time and effort 
involved in transferring information from one system 
to another. Transfer in a computer network can occur 
in a matter of seconds. 
2. Low variable cost. Once the network is in place, the 
majority of the costs have been paid. 
3. Improved control. Through a network, managers and 
employees, can obtain information more readily, can 
organize and summarize information effectively, and 
so can take actions more quickly. In some networks, 
the staff and management can see the effects of their 
Table 3. Standards and standards-making organizations (Adapted from Stallings, 1988) 
Organization Areas of Interest Standards 
OSI model. Layers 4-7 Transport, session International Organization for 
Standardization (ISO) 
International Telegraph and Telephone Communications net-works, X.25, X.75, X.21, 
Consultative Committee (CCITT) 
National Bureau of Standards (NBS) 
telematics 
Layers 2-7 
ISDN 
Transport 
Defense Communications Agency (DCA) Layers 3-7 TCP, IP 
Institute of Electrical and Layers 1 and 2 
Electronic (IEEE) 
American National Standards Institute Layers 1-7 
(ANSI) 
Electronics Industries Association Layers 1 
(EIA) 
Federal Telecommunications Standards Layers 1-3 
Committee (FTSC) 
European Computer Manufactures Layers 1-7 
Association (ECMA) 
IEEE 802 
FDDI 
RS-232-C, RS-449 
Encryption 
Input to ISO 
decisions almost immediately. 
4. Greater economies of scale. By having access to a 
number of different computers in the network, one can 
allocate the location of data bases and applications 
systems so that a bottleneck does not occur. This 
results in greater economies of scale. 
5. Sharing of information and software. Through the 
network and the proper password and identification, 
users can share files and data, and can use the same 
software. A computer network makes electronic mail 
capability feasible. 
6. Less redundant equipment and software. By having a 
computer network, an organization can ensure that 
users need only one terminal or personal computer, 
instead of one per system. A computer network 
supports multiple applications systems through the 
same communications lines. Without a network, there 
would likely be separate, redundant lines into 
various offices. Redundant lines mean additional 
communications hardware and terminals, as well as 
additional software (p. 447). 
Padlipsky (1985) reported the following advantages, 
according to economics, capabilities, program sharing, and 
data sharing: 
1. A primary motivation for developing a computer 
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network is the simple ability it confers to allow 
users remote access to computing resources. The 
economics of communications dictate multiplexed use 
of communications media, so the need for a computer-
based communications subnetwork becomes clear. 
The new capabilities achievable through what has been 
called resource sharing. Once large-scale ("host") 
computers are connected to the network, the 
interesting thing is they can communicate with each 
other as well as with communications subnet 
processors and geographically dispersed users. 
The techniques evolved in a network context to allow 
programs in geographically distributed machines to 
communicate and cooperate can still be beneficial 
when all the machines are in the same room, since 
"software transferability" is a nasty, expensive 
problem in and of itself. Again, techniques evolved 
to deal with such "distributed processing" problems 
in an intercomputer network will still be beneficial, 
even when dramatically decreased machine costs allow 
communications costs to be largely avoided. 
Turning to another resource that networks make 
sharable-data-the main new capability that can become 
available is what is sometimes called the 
"distributed database." The research community is 
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already addressing the issue of creating a true 
distributed database, in the sense of allowing not 
only queries, but also updates to be performed 
remotely. Data sharing is indeed an area of large 
potential (p. 90). 
For some organizations there are more local and 
significant benefits to a computer network. One is that 
without the network, a user would normally be able to access 
only one on-line system. With the network, a user could 
access multiple systems. For example, in a bank branch one 
could use the same terminal and network to determine a 
customer's balance for check approval, perform nonmonetary 
changes to an account, input a loan application, set up a new 
account, and handle deposits. The automated teller machines 
in the lobby or outside of the office could share the same 
network facilities. 
There are disadvantages in a computer network due to 
access availability to a wide variety of possible users. The 
stories of computer crime and misuse of network systems point 
to the vulnerability of many networks. However, while the 
risks cannot be removed totally, there are reasonable steps 
that one can take to minimize the risk. 
A more serious problem is computer network failure. In 
order to understand failure, two aspects deserve attention 
(Lientz, 1987). One is recovery from the failure; the other 
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is the potential source or cause of failure. The steps that 
need to be taken when a computer network fails either 
partially or totally begin with determining the cause and 
effects of the problem or failure. It may be easy to 
determine what has failed, but it may be difficult to 
determine what led to failure. 
A system does not need to fail catastrophically to cause 
problems for the organization. Poor response time is another 
problem (Silberschatz & Peterson, 1989). In many computer 
networks there are periods of peak activity. Often, these are 
in the late morning and the early afternoon. At other times, 
the load on the system in terms of the number of transactions 
and active users is less. While it is possible to have some 
additional capacity to accommodate peak loads, it usually is 
uneconomical to have massive spare or excess hardware. Some 
improvements can be carried out by system tuning, work 
scheduling, and other methods. 
A variety of steps can be taken to improve the 
reliability of a computer network. One is to have multiple 
communications paths between any two computers in the network 
and another step is to use fault-tolerant or redundant 
hardware, which provide for more availability and reliability 
(Stamper, 1986). 
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Computer Networking on Campus 
Phases in computer usage 
For the purpose of reviewing computer networking on 
campus, it is important to understand the four stages of 
computing history that addressed by Baldridge, Roberts, and 
Weiner (1984). Each stage still exists right now, with the 
older stages standing along side the newer. 
Stage One: Batch Processing The first stage was the 
era of the large computer, installed in a central location, 
and operated through batch processing. Silberschatz and 
Peterson (1989) further explained that when batch systems were 
first developed, their functions were to "batch" similar jobs 
together. Now batch systems are no longer defined by batching 
together of similar jobs, but by other characteristics. A 
batch operating system normally reads a serial of separate 
jobs, each with its own control cards that predefine what the 
job does. The conclusive feature of a batch system is the 
lack of interaction between the user and the job while it is 
executing. The job is prepared and submitted. At some later 
time, the output comes out. Therefore, batch systems are 
appropriate for executing large jobs that need little 
interaction. 
Stage Two: Time-Sharing Time-sharing was a dramatic 
step up from batch processing in terms of user convenience. 
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At this stage, users were able to access the computer through 
decentralized terminals. Time-sharing systems are the result 
of trying to provide interactive use of a computer system at a 
reasonable cost. This type of computer service uses cpu 
scheduling and multi-programming to provide each user with a 
small portion of a time-shared computer. A time-shared 
operating system allows many users to simultaneously share the 
computer. As the system switches rapidly from one user to 
another, each user is given the impression that he/she has 
his/her own computer, while it is actually one computer shared 
among many users. 
Baldridge et al. (1984, p. 15) advised that although it 
was more convenient, the umbilical cord still ran from the 
master computer to the slave terminal, and the master computer 
still controlled everything. 
Stage Three: Decentralized, Real-Time Computing Stage 
three is the arrival of the microcomputer, and a shift to 
"real time." Unlike the previous two stages, the users now 
have their own computers and they do exactly what the users 
want them to do. The microcomputer works in "real time," 
responding instantaneously to whatever the user is entering. 
There is no wait between what the user wants to do and what 
the computer does because that computer is working only for 
this single user. The convenience of the microcomputer is 
amazing considering the inconvenience of batch processing, and 
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the only somewhat better inconveniences of time-sharing. In 
fact, if every microcomputer were powerful enough to do all 
jobs a user needed, there would be no need for big mainframe 
computers. Instead, every user would have a completely 
adequate microcomputer. But that is the problem—every 
microcomputer does not have the power to service the user's 
every need. This leads us into the next stage. 
Stage Four: Networking Networking is the heart of 
stage four. Since every microcomputer lacks the full power 
needed by every user, it is necessary to maintain extremely 
large computers in centralized locations for specialized tasks 
and then link up those large computers with microcomputers in 
decentralized locations. For most users, the microcomputer is 
quite adequate for most jobs. But the microcomputer cannot 
handle some tasks such as extremely large data-crunching 
tasks, heavy-duty filing activities with large numbers of 
cases, super graphics that require highly specialized 
equipment, and large-scale scientific programming. Baldridge 
et al. (1984, p. 6) noted that "Because we continue to need 
the sheer power of large computers and because we all want the 
sheer convenience of small microcomputers, we are driven 
toward networking." 
41 
Goals for caitipus networking 
Information-processing technology, particularly in the 
academic environment, is fundamentally different in both 
character and range of impact from other technologies, past 
and present. Certainly inventions like the steam engine, the 
automobile, antibiotics, and television transformed society, 
but they did not radically change the educational environment. 
Why is the computer so different? McCredie (1983) provided 
the following answer; 
Computing capabilities have made important and complex 
tasks much more economical to perform, but so have other 
technologies. Every successful new idea must sustain 
itself in the marketplace. Therefore, uniqueness cannot 
be claimed simply on the basis of cost effectiveness. 
The truly unique capabilities of the digital computer 
come from the tremendous generality and power of its 
underlying basic process—the manipulation and 
transformation of abstract symbols with extraordinary 
rapidity. Early application of computers to tedious and 
repetitive arithmetic tasks failed to suggest this 
potential power. This is why many people still view 
computers as nothing more than incredibly fast mechanical 
calculators. But computers are much more than that; they 
are in fact information-processing systems that rival 
existing educational delivery systems for many 
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applications (p. 2) 
Many technologies help store, retrieve, and communicate 
information; campus networking is unique in that it enables 
people to discover new knowledge in addition to communicating 
information (Watson & Penny, 1989). Thompson (1990) reported 
the requirement of a campus network as follows: 
1. Simple to operate, 
2. Reliable, 
3. Menu driven, 
4. Able to run a wide variety of educational software, 
5. Capable of functioning without constant lab staff 
support, 
6. Maintained and supported by trained network 
specialists, 
7. Delivered to staff as a turnkey system including: 
a. all network and application software installed, 
b. a functioning, complete, yet expandable menu 
system, 
c. an operational, simple to use, security system, 
d. an easy to use, operational electronic mail 
system, and 
e. extensive training for faculty, lab staff, and 
maintenance personnel. 
Education has always been a search for knowledge through 
information manipulation. In the past, we depended on the 
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teacher to organize knowledge from information. Watson and 
Penny (1989) suggested that "a Twentieth Century information 
explosion required humankind to invent information/knowledge 
handling machines." They also said "more information sources 
coupled with greater individual interactive control means that 
education is going to change." They concluded that "teacher 
roles will change from 'dispensers of knowledge' to guides to 
information resources," and that "near and far networks will 
be the preponderant vehicles employed to satisfy information 
demands" (p. 107). 
The campus networking trend 
The basic concept of networking is deceptively simple, 
several machines are wired together. They share central files 
and equipment such as printers, tape drives, and hard disks. 
Nevertheless, other than this basic simple concept, there are 
some rather complex ideas. These ideas govern the trend 
toward networking as stated by Saal (1983): 
The ideal state of computing—in which any computer or 
office device can communicate with any other device—is 
still on the horizon. By sharing information between 
physically separated personal computers, corporate 
computers, expensive printers, and disk drives, 
networking is becoming more feasible and desirable every 
working day (p. 61). 
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Stamper (1986) reported that "microcomputers are becoming 
increasingly important elements of computer networks" (p. 
292). He described, "this trend which started in the early 
1980s, is continuing because of their numerous advantages: 
relatively low cost, ability to operate as a variety of 
terminals, compact size, ability to operate in office 
environments, relatively wide-ranging processing capabilities, 
large base of applications software, and large base of 
network-related software" (p. 293). 
Gallagher and Porter (1988) suggested that "networks and 
computing technology are in a transition from an emphasis on 
hosts to an emphasis on powerful workstations for individual 
users" (p. 107). They also agree that high speed is another 
major trend of campus networks and supported this by saying 
that "lOOM bits/second network speeds and 40 mips (million 
instructions per second) workstations become available" (p. 
107). 
King (1988) suggested the trend of campus networks as the 
following: 
1. Infusing computing into the curriculum; 
2. Developing and maintaining a superior research 
support environment; 
3. Creating an electronic library to provide faculty, 
students, and staff with convenient, rapid, and 
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economical electronic access to scholarly 
information; 
4. Establishing a high-speed local area network 
connected to regional, national, and international 
networks ; and 
5. Developing a modern administrative system responsive 
to the needs of faculty, students, and administrators 
(p. 163). 
Siegman and Yundt (1988), Stanford University networking 
and communication systems associate director, described the 
key decision of their campus networking as follows; 
1. To emphasize academic use and unrestricted access, by 
deemphasizing security and control of use; 
2. Not to charge individual users to recover the cost of 
campus-wide implementation and operation but to make 
them responsible for their own departmental 
connections; 
3. To separate, not integrate, voice and data systems; 
4. To support "open" system concepts and standards; and 
5. Not to seek a vendor gift or strategic partnership 
with any single company; instead, financing the 
project internally and retaining control over design 
and equipment selection (p. 139). 
They concluded that "Standards are much clearer today than 
they were when we started work on SUNet" (p. 157). Siegman 
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and Yundt also suggested that it is the time to set up 
computer networks because the technology risks are lower and 
there are more experienced people to do the work. 
Educational and Technological Changes 
Educational changes can occur in a number of ways. They 
can be the result of unplanned or non-directed activities, or 
the result of reactions to pressure and disturbances in 
society. These changes may be the result of educators' 
efforts to plan, direct, and otherwise implement change 
(Horvat & Clark, 1971, p. 615). 
Horvat and Clark (1971) observed that most educators 
agree that educational change is important, that it should 
occur in a rational and carefully planned manner, and that it 
should be directed in large part by educators. In the past 
however, most changes that have occurred in education have 
been unplanned or reactive, or have resulted from the gradual 
introduction of new ideas through textbooks or the actions of 
local school curriculum committees. 
Griffin (1983) found that "education is slow to change, 
and, as a result, is not quickly influenced by innovation," 
and " education has shown a decidedly marked reluctance to 
embrace technology" (p. 97). He reported that the failure of 
education to embrace technology to any significant degree can 
be explained by several factors. First, teachers and 
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administrators are usually reluctant and ill-prepared to 
involve themselves in technological alternatives. 
Additionally, administrators and peer groups, having come 
through the existing system, provide little moral or material 
support for technology, but tend to maintain that system in 
which they are most familiar and comfortable. Furthermore, 
past shortcomings of technology like rapid advances, dating 
equipment in only a short period of time, tend to reduce 
future acceptance. In addition, teacher training does not 
effectively contribute to implementation of technology in 
education. Most colleges of education have few models of the 
effective use of technology in the classroom. Finally, 
economics serves to limit technology. The hardware element of 
technology is expensive to purchase and maintain. 
There are several applications which have been identified 
as being reasonable and effective uses of the computer in 
education. As envisioned by Watts (1981), these applications 
include the following: 
1. Administrative applications (keeping track of 
accounting, payroll, employee records, etc.), 
2. Curriculum planning applications (resource 
information file), 
3. Professional development applications (provide 
teachers with new skills), 
4. Library applications (maintain records of holdings). 
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5. Research applications (analyze data collected on a 
regular basis), 
6. Guidance and special services applications 
(administration of standardized test and career 
inventories), 
7. Testing applications (assistance in the construction, 
administration, scoring, and evaluation), 
8. Instructional aid applications (demonstrate or 
illustrate concepts or allow students to manipulate 
parameters), 
9. Instructional management applications (assist teacher 
with individualized or small group instruction), 
10. Computer assisted instruction applications (take over 
central part of the instruction of the students), 
11. Computer awareness and literacy applications (prepare 
students to understand and be able to use computers), 
and 
12. Computer science applications (computer architecture, 
operations, programmings, and applications). 
These reasons are justification for the introduction of 
computers into secondary schools and for the interest that has 
been generated in computers. Educational institutions have 
already made a commitment to purchase computers. As computers 
are introduced into schools in even greater numbers, the 
pressure to become informed and comfortable with the 
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technology is intensifying. Amarel (1983, p. 266) suggested 
that if schools are to be responsive to the diversity of 
students, a wide selection of instructional approaches may be 
necessary and this adds to the pressure to use computer 
technology. 
Industrial Arts/Technology Education 
Lin and Bender (1990) reported that the curriculum of the 
industrial arts education in Taiwan is under the movement of 
changing to technology education. The term industrial arts 
and technology education was used interchangeably in their 
research. 
Technology education is "a comprehensive, action-based 
educational program concerned with technical means, their 
evolution, utilization and significance with industry, its 
organization, personnel, systems, techniques, resources and 
products, and their social and cultural impact" (ITEA, 1986). 
Benson (1988) further suggested, "As citizens, we must make 
community decisions: we must plan the future of our cities, 
decide when to build schools, and how to dispose of waste. As 
consumers, we must know how to maintain our cars and homes; we 
must decide when to purchase services and when to do it 
ourselves. In order to make intelligent choices, we must be 
technologically literate." 
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The role of general education in a changing society 
Bender (1988) suggested that "as a result of the numerous 
new technological developments, the typical worker is striving 
to obtain increased new opportunities and to become more 
involved in making work-related decisions" (p. 177). Our 
society has truly become an education-intensive society in 
which many earlier distinctions are becoming blurred. Coates 
(1983) stated; 
Technological advance is taking place in concert with 
these new developments and with the lively current 
interest in social independence and local governance. 
One consequence is that the traditional social and work-
related distinctions are rapidly blurring. Among these 
are the distinctions between work and leisure, between 
white-collar and blue-collar workers, between vocational 
and non-vocational education, and between professional 
and non-professional work (p. 29). 
General education is a high priority among educators 
because we have become a classless and education-intensive 
society. The broad goals rooted in general education are: 
1. To transmit a way of life, an important feature of 
our way of life based on the fact that it is 
democratic; and 
2. To improve that way of life, the most suitable method 
being by training for effective critical thinking; to 
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meet the needs of individuals in the basic aspects of 
living (Wilber, 1954, p. 15). 
Bender (1988) stated that these goals for general education 
have been expanded to include a broader perspective of the 
basics in education today and they are to help students 
develop: 
1. The ability to make informed career choices. 
2. The ability to communicate effectively. 
3. Intellectual curiosity and creativity. 
4. A continued commitment to learning. 
5. A capacity for and interest in serving others. 
6. A sense of responsibility both to specific 
communities and to a culturally pluralistic world. 
7. Greater personal satisfaction through access to the 
larger social, political, economic, scientific, 
technological, and aesthetic culture. 
8. The ability to do critical thinking (p. 178). 
He further stated that "we must continually ask ourselves 
what is the most worthwhile knowledge necessary for coping 
successfully with a changing society because our knowledge is 
changing rapidly" (p. 178). Educational programs need to 
support all human beings with the necessary skills and the 
proper attitudes to assist them in adapting to change. He 
also suggested the criteria for the systematic selection of 
content and activities for students as follows; 
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1. Knowledge of the basic tools as a means rather than 
ends, for without the basics (reading, writing, and 
mathematics), they cannot advance in any subject 
field. 
2. Knowledge should facilitate learning how to learn. 
Teachers should assist the learner to acquire the 
skills, tools, and processes necessary for lifelong 
learning. 
3. Knowledge applicable to the real world. 
4. Knowledge should prepare the individual for the world 
of technology. Individuals must learn to live with 
computers, robots, lasers, telecommunications, and 
space exploration. 
5. Knowledge should improve the learner's self-concept, 
awareness skills, and sense of personal integrity. 
It should provide cognitive, affective, and 
psychomotor learning experiences. 
6. Knowledge should develop critical thinking to enable 
learners to be able to make informed decisions. 
These six knowledge skills provide the learner with the 
bases for coping with change and for understanding and 
analyzing the trends that impact upon society. 
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The role of industrial education to general education 
Modern industrial education programs emphasize knowledge 
of our technological world for its own sake, not for the 
utilitarian value of the knowledge. There simply are some 
things about our technological society that people ought to 
know. 
Technology education emphasizes learning to understand 
connections among events and societal issues and Bender (1988) 
suggested that technological literacy is necessary to 
comprehend: 
1. Interrelatedness; conceptualizing links between 
events, entities and ideas and the larger context 
within which they occur. 
2. Interdependency; conceptualizing mutual dependency 
or reciprocity of events, entities, or ideas—seeing 
the impact on one part has ramifications for the 
other parts and for the whole. 
3. Holism: conceptualizing a totality rather than 
considering discrete or individual elements that only 
partially depict that totally. 
4. Structure; conceptualizing the underlying and 
relatively stable relationships that exist among 
events, entities, and ideas which unify any totality 
(p. 183). 
Technology education concerning values is important, not 
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seeking one right way to behave, but recognizing that choices 
cannot be avoided. Bender (1988) suggested that "students 
should be aware of how many choices they make, how these 
choices are based on values, and how to make informed choices 
regarding technological options" (p. 183). He suggested that 
technology education courses should include the social and 
cultural elements that are required for making choices among 
the numerous options available. These elements include: 
1. How human choices influence the results and the 
dominant values of other units, 
2. How these choices have been made in the past, 
3. How some of the choices might otherwise have been 
made, and 
4. How choices are made, evaluated, and used to explain 
phenomena. 
Curricular areas of industrial arts 
Benson (1988) presented the concept that the program at 
the middle/junior high school level should emphasize 
exploration. The focus is on understanding general 
technology, with additional study of the special technologies 
of communications, construction, manufacturing, and 
transportation. A common thread running through these courses 
is problem solving: inventing, designing, and carrying 
solutions through to development (Benson, 1988). 
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The exploratory technology curriculum can be organized 
using the four subsystems of human technological/sociological 
endeavor suggested in the "Jackson's Mill Industrial Arts 
Curriculum Theory" (Snyder & Hales, 1982, p. 20): 
manufacturing, construction, communication, and 
transportation. For ease of organization in teaching, it is 
suggested these be further divided into teaching units, each 
with identifiable and discrete content appropriate for study 
in the secondary school level. The following major teaching 
units are suggested: (1) processing, (2) energy and power, 
(3) manufacturing, (4) construction, (5) communication, (6) 
transportation, and (7) automation. 
Material processing In a study of processing, 
students are introduced to the changing of raw materials into 
a useable form. The concepts of recycling and re-use are 
gaining importance as some of the non-renewable resources are 
being depleted. Same (1988) suggested a structure of 
processing technology with three major sub-headings (see 
Figure 4). 
Energy and power Same (1988) suggested that the study 
of energy and power be organized into four major headings: 
(1) sources of energy, (2) conversion system, (3) transmission 
system, and (4) uses. He emphasized that all four of these be 
studied to gain a complete understanding of the topic (see 
Figure 5). 
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PREPROCESSING 
-Sources of Materials 
-Locating 
-Extracting 
-Transporting 
-Storing 
PROCESSING 
—Reducing in Size 
—Combining 
Separating 
--Grouping/Classifying 
—Conditioning 
Forming 
POSTPROCESSING 
—Transporting 
—Storing 
Figure 4. Structure of processing content 
> SOURCES USES CONVERSION 
SYSTEMS 
TRANSMISSION 
SYSTEMS 
losses losses losses losses 
Figure 5. Structure of energy/power content 
Manufacturing Manufacturing is suggested because 
manufactured products are used in all modern technology. 
Understanding the production of products is important in all 
areas of study. Bame (1988) stated that "an understanding of 
the concepts, processes and organization of manufacturing is 
fundamental to the understanding of modern technology" (pp. 
85-86). Although there are several schemes from which a study 
of manufacturing can be organized, the structure by Wright 
(1977, p. 2) seems useful and simple to understand by 
secondary students (See Figure 6). 
Level 1 
Level 2 
Level 4 
MANUFACTURING 
MATERIAL PROCESSING 
Level 3 t—Materials |—Processing 
Techniques 
—Metallic 
—Polymeric 
—Ceramic 
—Casting 
—Forming 
—Separating 
—Conditioning 
—Assembly 
—Finishing 
MANAGEMENT 
—Functions 
—Planning 
—Organizing 
—Directing 
—Contro11ing 
—Levels of 
Authority 
—Stockholders 
—Board of Directors 
—President 
—Vice President 
—Plant Manager 
—Foreman 
—Worker 
I—Areas of 
Activity 
-Research and 
Development 
—Production 
—Marketing 
-Industrial 
Relations 
-Financial 
Affairs 
U1 
Figure 6. Structure of manuf acturing content (Wright, 1977) 
58 
The manufacturing activity may include computer-assisted 
design and computer-assisted manufacturing (CAD/CAM), 
simulated automated equipment, personal computer, and network 
systems into the curriculum (Bame, 1988). 
Construction The activities of learning construction 
are organized around several sub-systems as Bame (1988) 
stated: 
1. The various types of construction can be studied; 
dwellings, transportation (bridges, roads, 
waterways), and commercial structures (airport 
terminals, high-rise buildings, factories). 
2. The materials and processes of construction serve as 
an organizational scheme. Study centers around tools 
and machines, materials such as lumber, steel, 
concrete, and ceramics, and the method of using these 
in building structures. The social impact of 
construction is also important in this study. Land 
use, zoning, efficient energy use, and mobility of 
people caused by construction all are important. 
Communication The study of communication is organized 
using several different structures or models. Bame (1988) 
stated that "traditionally, communication has been organized 
around the four areas of drafting, printing, photography, and 
telecommunication" (p. 89) (See Figure 7). Another organizing 
scheme uses a model which conceptually presents the 
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communication process as shown in Figure 8. 
drafting printing 
Communication 
photography telecommunication 
Figure 7. Four areas of communication 
a need or 
desire to 
communicate 
a purpose 
TRANSMITTER-^channels RECEIVER 
Ml s ! 
feedback-^^ 
Figure 8. A communication model (Duvall et.al., 1981, p. 10) 
The drafting part of communication is tied in with 
construction or manufacturing. Also, it can be introduced 
through the layout and design of printed matter in the 
printing unit. Graphic communication activities include 
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various printing methods. Students write, edit, and print a 
class newspaper using the printing technique available to 
them. Offset, mimeograph, or the spirit duplicating process 
can be used for this activity. Photography is a high interest 
activity in graphic communication. Students build simple pin­
hole cameras to learn the basics of camera construction and 
operation. They move on to more complex cameras, take the 
picture, develop the film, and make an enlargement of the 
picture. 
Telecommunication should include experience with radio, 
television production, and computer networking communication. 
Students write scripts, act out parts, and produce radio or 
television programs. Using video-tape equipment simulates a 
television studio. Using computer to access on-line 
information systems such as a library catalog system or a 
encyclopedia system could provide students with the experience 
of modern electronic communication. The electronic mail 
system is another way for students to explore our new 
information world. 
Transportation Bame (1988) suggested the matrix shown 
in Figure 9 as an organizing model for the study of 
transportation. Land, sea, and air/space are categories of 
vehicle, power plant, control systems, and "the way" these can 
easily be learned and understood. He said that "when placed 
in a matrix such as this, students quickly visualize various 
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elements of transportation and the inter-relationships among 
them" (p. 91). 
The 
Vehicle 
Power 
Plants 
Control 
Systems 
The 
Way 
Land 
Highway 
Railway 
Conveyors 
Water On 
Below 
Air/Space 
Figure 9. Content matrix for transportation (Bame, 1988, 
p. 91) 
Automation Automation is a characteristic of modern 
technology. Bame (1988) defined automation as automatic 
control. It is a necessary part of a study of technology. He 
suggested the components of an automated system as follows; 
1. Action components—those parts of the system that 
apply energy to the system—motors. 
2. Controls—regulating devices such as switches, 
relays, solenoids, valves, etc. 
3. Sensors—detect and measure how the system is 
operating—thermocouples, gauges, meters, etc. 
4. Decision and Program—the brain of the automated 
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system. It is also the part that makes the 
difference between the mechanized system and the more 
complex automatized system. A decision component— 
part of a computer that receives incoming 
information, compares it with stored information, and 
if needed, sends commands to controls in the systems. 
5. Stored information—the program contains information 
about how the system should operate. This 
information, also stored in the computer, is used to 
send information back to the system to cause changes 
in the system. 
Industrial arts curriculum in Taiwan 
According to the current junior high and senior high 
curriculum standards (Ministry of Education, 1983a; 1983b), 
announced in July 1983 and implemented since August 1984, 
students from grades 7 through 11 must select either 
industrial arts or home economics with a two-hour weekly 
study. As shown in Tables 4 (Ministry of Education, 1983a) 
and Tables 5 (Ministry of Education 1983b), the objectives and 
content of industrial arts education in Taiwan is industry-
based and technology-oriented (Lee, 1990). 
Lee (1990) also concluded that "the curriculum focus is 
in transition from traditional industrial arts to contemporary 
technology education and its content categories seem to mix 
Table 4. À summary of the objectives and content of junior high industrial arts 
curriculum in Taiwan 
Objectives Content (allocated weeks) 
1. To help students understand traditional and 
contemporary industrial civilization and recognize 
their local industrial status and trends. 
2. To provide students with career exploration 
opportunities to discover their interests and 
abilities in the field of industrial technology. 
3. To develop students' necessary knowledge, skills, 
and attitudes for living in the industrial society. 
4. To foster students' cooperative, industrious, 
gregarious, and enthusiastic personalities. 
5. To develop students' consumer skills and knowledge. 
6. To foster students' habits to coordinate doing and 
thinking, and ideas about dignity and equality 
in working. 
1. Introduction to 
Industrial Arts (2) 
2- Blueprint Reading and 
Planning (6) 
3. Ceramics Shop (5) 
4. Woodworking (15) 
5. Plastics Shop (5) 
6. Metalworking (15) 
7. Electricity Shop (7) 
8. Graphic Communication (4) 
9. Construction and 
Livelihood (9) 
10. Manufacturing Industry 
(6)  
11. Information Industry (6) 
12. Audio-visual 
Communication (7) 
13. Energy and Power (7) 
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broad occupational areas with industry clusters" (p. 20). 
Table 5. A summary of the objectives and content of senior 
high industrial arts curriculum in Taiwan 
Objectives Content (implemented grade) 
1. To introduce students to industrial 1. Project Planning 
technology knowledge and foster and Drafting (10) 
industrial skills for their 
industrialized living and advanced 2. Industrial 
studies. Materials (10) 
2. To ignite students' interests of 3. Energy 
design and creation, provide them Industry (10) 
with career exploration opportunities 
in the field of industrial technology 4. Information 
and encourage them to do research and Industry (11) 
invention. 
5. Automation (11) 
3. To develop students' appropriate 
working habits and attitudes. 
Computer Networks for General Education 
Learning link 
Learning Link is a computer-based network operated by 
WNET/Thirteen, the public television station that serves the 
metropolitan New York area. The system is a test-only 
multiuser service that features data bases, bulletin-board­
like conferences, information libraries, and electronic mail. 
It provides support for educators, mostly at the elementary 
and secondary school level, who utilize learning technologies 
such as television, video, microcomputers, videodiscs, and on­
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line data bases as instructional tools. It is a telephone-
based microcomputer communications (Spielvogel, 1988, p. 168) 
Spielvogel (1988), currently the director of Learning 
Link, explained the assumptions behind the Learning Link as 
follows; 
1. The system must permit frequent change and 
modification. The goal was to mount a basic service 
and then work with our users to refine and extend it. 
2. The system should run on off-the-shelf equipment and 
build on existing software to keep the initial 
funding requirements as low as possible. 
3. The service needs to support growth and expansion. 
4. The system should permit simultaneous access by 
several users and by system operators. 
He also explained the hardware/software environment as 
follows: 
1. The service was started with eight ports of a PC and 
moved up to a PC AT-type host with twelve ports and 
support for up to 2400-baud communication. In order 
to support the widest range of microcomputers, they 
assume no special intelligence of the computer 
terminal or terminal emulation software that dials 
into the system. They found that many of schools are 
using 40-column Apple and Commodore 64 computers. 
2. Operating under XENIX, the system uses a 
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commercially-available videotex host application to 
handle end-user input, navigation, and directory 
structures. 
3. It is "page-based" in that a user calls up one screen 
at a time. The pages are organized in a 
hierarchical, "tree-structured" file system. Each 
screen has a label at the top that tells the user 
where he or she is and how many pages there are at 
this level. At the bottom of the screen are labels 
for commands to go to the next page, return to a 
previous page, or go up or down in the menu 
structure. The user's perception of the data 
structure matches the actual logical structure, and 
therefore, it is extremely easy for even novice 
computer users to navigate around a large data base. 
The system supports an extensive number of keywords 
that allow users to jump to any specific point in the 
service immediately. 
4. The system also has a range of tools that allow easy 
operation by the system operators and data entry 
personnel at the station. Most operations are 
selected from menus. Many of the operations are 
automated and performed on a regular basis by the 
system (pp. 165-184) 
Spievogel (1988) concluded that while television, video. 
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computers, and other learning technologies obviously offer 
notable opportunities for delivering educational resources to 
students, the key to realizing this potential lies in helping 
teachers locate and make effective use of high-quality 
programming that fits into their existing curriculum content 
or allows them to expand curriculum where appropriate. The 
computer network was the solution they chose. 
Florida Information Resource Network 
The Florida Information Resource Network (FIRN) is an 
ambitious effort undertaken by the Florida education community 
and the Florida Legislature to electronically link all 
agencies, institutions, and schools to its public education 
system. Waston (1988) stated that FIRN has three main 
purposes; 
1. To provide equal access to computing resources for 
all public education entities in the state, for 
administration and instruction. 
2. To reduce the data burden on teachers and 
administrators while providing timely, high-quality 
data for managers at all levels. 
3. To rapidly and effectively exchange computerized 
information within the public education system. 
Waston (1988) presented the technology side of FIRN as 
follows; 
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Two physically distinct data communication networks 
comprise FIRN-one based on IBM's System Network 
Architecture (SNA) and the other on X.25 (Tymnet) 
networking system. Bridges between the two provide 
equal access, allowing users connected to one network 
to reach systems attached to the other. The Tymnet 
side is a state-owned private network with access 
into Tymnet's international public data network. The 
nucleus of PIRN/SNA is the state university system 
network linking five regional data centers. 
FIRN/Tymnet connects terminal equipment and computer 
facilities for which an SNA connection is not 
possible or desirable. It provides flexible support 
for low-cost dial-up asynchronous terminals, 
minicomputers and large non-IBM mainframes. It 
allows asynchronous terminals to access IBM data 
centers as if they were IBM 3270 terminals, and 
provides local dial-up telephone access for 
interactive and batch terminals in every major urban 
area of the state. 
FIRN provides technical support for a variety of 
host-based applications accessible through the 
network, including: 
a. Batch transmission of data files to and from the 
Department of Education (DOE), 
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Interactive access to DOE student data base. 
Automated submission of monthly district National 
School Lunch claims reimbursement forms to DOE, 
Electronic mail to correspond with other FIRN 
users, 
Access into BITNET, the international higher 
education network. 
Electronic bulletin boards for disseminating news 
items, memos, and bulletins from DOE, 
Access to software and services for student 
record processing, including attendance, 
scheduling, and grade reporting. 
Access to a computer-aided instruction system 
capable of course design for teachers, trainers, 
or curriculum developers, 
On-line access to DOE teacher certification 
files. 
Access to a data base of microcomputer 
instructional software evaluations. 
Access to a data base of science test questions 
and objectives, elementary through high school, 
Access to CHOICES, a data base of career 
information for students. 
Access to various Florida Department of Commerce 
data bases, including census data, and 
70 
n. Access to a statewide postsecondary course 
numbering system (pp. 99-110). 
Waston (1988) stated that "activities are also underway 
for students in public schools to utilize the FIRM network to 
communicate with their peers through the use of the written 
electronic word, for the purpose of expanding their language 
arts skills" (p. 109) He concluded significant problems 
affecting FIRN's implementation include: 
1. Technical problems arising from linking various 
vendors' hardware and software, 
2. Training of personnel to effectively use FIRN, and 
3. The natural reluctance of people to accept new 
technologies. 
Summary 
Campuses bring together a fixed collection of students, 
faculty, and learning resources to the same place at the same 
time. Ehrmann (1990) reported that "millions of enrolled 
students cannot spend enough time, at the right time, on the 
right campus" (p. 10). He further stated that 
computing, video networking, and related technologies are 
beginning to open the campus in space and time, including 
more far flung participants and resources, and offering a 
new flexibility of scheduling for individual and 
collaborative work (p. 11). 
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From reviewing existing networking technique, computer 
communications is a mature, reliable, and growing field. 
Based on networking standards, the technical design and 
implementation of a campus-wide network may often be easier 
than determining what to use and how to use networks as a 
teaching aid. The educational potential of computer networks 
will be realized when we stop focusing on the technical 
connections and start asking how educational activities that 
are supported on computer networks can make a significant 
contribution to education (Riel, 1986). 
Based on reviewing contents of Industrial Arts/Technology 
Education, computer networks can provide both direct and 
indirect usage. Direct usage of computer networks is to teach 
computer network itself fitting into the content of two 
categories; communication and automation. Indirect usage of 
computer networks is to use computer networks as a 
supplementary way to enhance up-to-date technology information 
access. 
From reviewing various existing educational computer 
networks, one could summarize the major factors of 
implementing industrial arts computer networks as follows: 
1. Computer and peripheral devices currently used, 
2. Infusing computing into the curriculum, and 
3. Computer service responsive to the need of faculty, 
students, and administrators. 
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A general configuration of educational computer networks 
include the following elements: 
1. Using telephone lines as a media of network. 
2. A center node to handle large amounts of information 
flow and provide basic services. These basic 
services are: 
a. dial-up asynchronous communication ports, 
b. information transferring and storage, 
c. software/hardware sharing, and 
d. activities which promote computer network usage. 
3. Local side may be only a personal computer with a 
modem or a dial-up terminal. 
Industrial arts teachers use computer networks in two 
ways: 
1. to teach knowledge of computer networks as a content 
of the subject of communication; and 
2. in all the major fields of technology, computer 
network as a tool to help students access up-to-date 
technology information. 
Based on this literature review, few studies specifically 
identify the current educational computer network status in 
Taiwan. The findings of the previous studies provide little 
knowledge for educational administrators and teachers to use 
in their planning for the implementation of computer networks 
in education. This study, therefore, makes a significant 
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contribution to the body of knowledge available to educational 
administrators and teachers. 
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CHAPTER III. METHODOLOGY 
This chapter is divided into the following sections: 
(1) description of population and sample, (2) development of 
instruments, (3) data collection, (4) hypotheses and 
statistical methods, and (5) data analysis. 
Description of Population and Sample 
There were two populations for this study. One was the 
population of industrial arts teachers in secondary schools in 
Taiwan, R.O.C. The other population was administrators in 
secondary schools in Taiwan. According to the report of the 
Ministry of Education in 1989, there were 683 junior high 
schools in Taiwan. Within this number, 674 were public 
schools and 9 were private schools. The total number of 
senior high schools was 168. Only 76 were public schools and 
92 were private schools. Hence, the total number of secondary 
schools was 851 (see Table 6). 
A stratified sampling technique was used to select 
appropriate proportions of the sample in terms of the school 
level. The number of junior high schools was approximately 
four times the number of senior high schools. Therefore, 176 
junior high schools and 44 senior high schools were chosen. 
One industrial arts teacher and one administrator were 
selected from these schools as the sample for this study. 
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Table 6. Distribution of the two levels of secondary schools 
in Taiwan 
Junior High Senior High Total 
Type 
of School Number % Number % Number % 
Public 674 79.2 76 8.9 750 88.1 
Private 9 1.1 92 10.8 101 11.9 
Total 683 80.3 168 19.7 851 100.0 
Development of Instruments 
There were two survey instruments, Form A and Form B (see 
Appendix A). Form A was designed for industrial arts teachers 
and divided into seven parts. Part I sought demographic 
information and general information. Questions were asked 
concerning undergraduate major, the highest degree, teaching 
experience, age, in-service training related to computer and 
computer network, teaching load, school size, and whether they 
used computers or a computer network to teach industrial arts. 
This part of the questionnaire was referenced to the work of 
Prelle (1989). 
Part II asked the respondents to write down the current 
number of each brand/model of computer equipment available in 
their school, and the ideal number they believed that they 
should have in their school. The computer equipment listed 
included; APPLE II Family/Compatible, Macintosh 
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Family/Compatible, IBM PC XT/Compatible, IBM PC AT 
286/Compatible, IBM PC AT 386/Compatible, Monitor (Mono, 
Color, EGA, VGA), Floppy Disk Drive, Hard Disk, Dot Matrix 
Printer, Laser Printer, Plotter, Mouse, Light Pen, and 
Digitizer. Also, the respondents were asked to rate the 
priority to purchase or be provided this equipment in the 
future. The rating scale for each item included the following 
point-value system; No need=0. Need one year later=l. Need 
next year=2, need next semester=3, and need immediately=4. 
This part of the questionnaire was based on the work of Prelle 
(1989). 
Part III involved different types of computer software 
applications. The definition of each type of application was 
also provided for the respondents to classify vthese computer 
applications. These applications were grouped into two 
categories; The first group was designed for teacher's use, 
included authoring programs, demonstration programs, gradebook 
programs, test generators, communications, electronic 
spreadsheet programs, information services, laboratory tool, 
and word processing programs. The second group, designed for 
student's use, included drill and practice, educational games, 
laboratory simulation programs, programming as a learning 
tool, computer aided design & drafting, tutorials, 
communications, electronic spreadsheet programs, information 
services, laboratory tool, and word processing programs. The 
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respondents were asked to indicate the current frequency they 
used such software in the classroom and the ideal frequency 
they believed such software should be used in the classroom. 
The rating scale for each item included the following point-
value system: No use/no need=0, Less than 12 times per year=l, 
Monthly=2, Weekly=3, and Daily=4. This part of the 
questionnaire was also based on the instrument designed by 
Prelle (1989). 
Part IV was divided into two sections. The first section 
asked the respondents to write down the current number of each 
hardware component of computer network equipment available in 
their school, and the ideal number they believed they should 
have in their school. Computer equipment included: modems, 
peripheral sharing device, network interface cards, 
internetworking (gateways, bridges, routers, protocol 
converters), micro-to-mainframe equipment (i.e., 3270 
emulation boards), network file servers, and workstations. 
Also, the respondents were asked to rate the priority to 
purchase or be provided this equipment in the future. The 
rating scale for each item included the following point-value 
system; No need =0, Need one year later=l. Need next year=2. 
Need next semester=3, and Need immediately=4. This part of 
the questionnaire was based on the work of Prelle (1989). 
The second section asked the respondents to answer three 
questions: (1) What kind of data communication system do you 
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use in your school? (2) What kind of operating systems do you 
use in your school? (3) What kind of utility do you use in 
your school? All possible answers were listed after the 
questions. The respondents were asked to check all that 
applied. 
Part V contained fourteen factors which may encourage the 
use of computers in industrial arts classrooms. These factors 
were; 
(1) articles in professional journals, 
(2) availability of computer equipment in our lab, 
(3) grant of funds for computer equipment, 
(4) grant of funds for computer software, 
(5) increasing use of computers in industry, 
(6) workshops, meetings, and programs provided by 
administrators of education, 
(7) courses, workshops, or in-service provided by a 
college or university, 
(8) encouragement from the administration of my school, 
(9) encouragement and help given by another industrial 
arts teacher, 
(10) my interest in computers, 
(11) my ability to write programs, 
(12) availability of appropriate software (programs), 
(13) student interest, and 
(14) information through networking system. 
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The respondents were asked to rate the influence of these 
factors to encourage them to use computers in the classrooms. 
The rating scale for each item included the following point-
value system: Not applicable=0, No influence=l. Limited 
influence=2, Some influence=3, and Much influence=4. This 
part of the questionnaire was based on the work of Nelson 
(1984) . 
Part VI was divided into two sections. The first section 
provided a supposed situation "There is a computer networking 
system being established around your school. Thirteen 
services will be supported by computer centers and schools to 
help use the computer to teach industrial arts." These 
services were: 
(1) interesting group discussion for teachers, 
(2) interesting group discussion for students, 
(3) software (programs) designed for industrial arts, 
(4) user's group or clearinghouse of software for 
industrial arts courses, 
(5) on-line information exchange, 
(6) appropriate course ware for computer applications 
(includes textbooks, student workbooks, etc.), 
(7) curriculum guide(s) that would describe how 
computers fit into the industrial arts curriculum, 
(8) technical assistance—access to someone who could 
answer my questions when I have a problem. 
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(9) college courses that would improve your knowledge 
and skills for using computer, 
(10) in-service opportunities to improve your knowledge 
and skills for using computers, 
(11) a computer center that supports services, 
(12) software sharing, and 
(13) hardware sharing. 
The respondents were asked to indicate how necessary each 
service would be to help them teach industrial arts. The 
rating scale for each item included the following point-value 
system; Not applicable=0. No need=l. Need slightly=2. Need 
somewhat=3, and Need very much (would be essential to 
increasing my usage)=4. 
In the second section, a scenario was provided: "There 
is a computer networking system being established around your 
school that will support in-service training for industrial 
arts teachers." The types of in-service training listed in 
the questionnaire were: short term courses, long term 
courses, seminars, visiting activities, and speeches. The 
content of in-service training included: (1) basic operation 
skills, (2) basic computer knowledge, (3) high-level 
languages, (4) low-level languages, (5) software packages, (6) 
basic computer network knowledge, and (7) basic interface 
knowledge. The respondents were asked to indicate what types 
and what contents of in-service training they were interested 
81 
in attending. This part of the questionnaire was based on the 
work of Edmison (1987). 
Part VII listed thirteen subjects in industrial arts 
education. These subjects were: 
(1) Introduction to industrial arts 
(2) Blueprint reading and planning, 
(3) Ceramics shop. 
(4) Woodworking, 
(5) Plastics shop, 
(6) Metalworking, 
(7) Electricity shop. 
(8) Graphics Communication, 
(9) Construction and livelihood, 
(10) Manufacturing industry. 
(11) Information industry, 
(12) Audio-visual communication, and 
(13) Energy and power. 
The respondents were asked to indicate how suitable the 
computer network system would be teaching each subject. The 
rating scale for each item included the following point-value 
system; Not applicable=0, Not suitable=l, Slightly 
suitable=2, Somewhat suitable=3, and Very suitable=4. This 
part of the questionnaire referred to the industrial arts 
curriculum. 
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Form B was designed for administrators in the secondary 
schools and included two parts. Part I sought demographic 
information and general information. Questions were asked 
concerning undergraduate major, the highest degree, teaching 
experience, age, whether they had in-service training related 
to computers and computer networks, and school size. 
Part II was the same as Part VI on Form A. The 
respondents were asked to indicate what kind of services and 
in-service training, and what content of in-service training 
they needed most. 
To obtain data from Chinese teachers and administrators, 
the English version of the questionnaires was translated to 
Chinese and distributed to the sample subjects. The Chinese 
version of the questionnaires (see Appendix B) was reviewed 
and revised by professors in the department of Industrial Arts 
Education at National Kaohsuing Normal University in Taiwan. 
A pilot study was conducted on the survey instruments to 
determine problems teachers and administrators may have had in 
completing the questionnaires. Twenty of industrial arts 
teachers and twenty of administrators were randomly selected 
from each population. Ninteen teachers and thirteen 
administrators returned the questionnaires. According to 
their suggestions, revisions were made. In part II, item. 
Light pen, was added. In part VIII, item no. 9, Appropriate 
space house computers in your lab, was removed. 
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Data Collection 
Both Form A and Form B questionnaires were mailed to each 
school selected in the sample. Two cover letters (see 
Appendix C) introducing the purpose of the study and assurance 
of confidentiality of data were enclosed for industrial arts 
teachers and administrators, respectively. The participants 
were asked to complete the questionnaires within two weeks and 
to return it using a stamped, self-addressed envelope. The 
letters and questionnaires were approved by the Human Subjects 
Committee of Iowa State University at July 20, 1990 (see 
Appendix D). 
Each questionnaire was coded by the researcher to certify 
individual respondents and to assist the researcher in 
necessary follow-up procedures. Two weeks after the initial 
mailing, 93 questionnaires were returned from industrial arts 
teachers and 106 questionnaires were returned from 
administrators. A follow-up letter (see Appendix E) with an 
additional questionnaire and stamped, self-addressed return 
envelope was distributed to each subject who had not returned 
the initial mailing by September 27, 1990. 
Two weeks after the follow-up mailing, 79 more 
questionnaires were returned from industrial arts teachers and 
68 more questionnaires were returned from administrators. In 
all, 172 (78.2%) questionnaires were received from industrial 
arts teachers and 2 04 (92.7%) questionnaires from 
84 
administrators, out of 220 possible returns for each group. 
However, because 8 questionnaires from lA teachers and 17 
questionnaires from administrators were either incomplete or 
the subject never had in-service training related to computers 
or computer networks, the actual number of questionnaires used 
for this data analysis purpose was 164 (74.5%) and 187 (85%) 
for lA teachers and administrators, respectively. 
Hypotheses and Statistical Methods 
Hvpothesis 1.1 
Hot There is no difference between current number and ideal 
number of each computer equipment in secondary schools. 
H,: There is a difference between current number and ideal 
number of each computer equipment in secondary schools. 
H,: S=fii-fi27^ 0 
where ju, = the mean score of current number of each 
computer equipment, 
H2 = the mean score of ideal number of each 
computer equipment. 
The two-tailed t-test for dependent samples was used to 
test this hypothesis. The 0.05 alpha level was selected to 
test the statistical significance. 
Hypothesis 1.2 
Hg: There is no difference between current number and ideal 
number of each computer network equipment in secondary 
schools. 
H,: There is a difference between current number and ideal 
number of each computer network equipment in secondary 
schools. 
Hg. 
H,; S=Hi-1129^ 0 
where ju, = the mean score of current number of each 
computer network equipment, 
M2 = the mean score of ideal number of each 
computer network equipment. 
The two-tailed t-test for dependent samples was used to 
test this hypothesis. The 0.05 alpha level was selected to 
test the statistical significance. 
Hypothesis 2.1 
Hg: There is no difference between current frequency and 
ideal frequency of each software application which 
involves teacher's use. 
H,: There is a difference between current frequency and ideal 
frequency of each software application which involves 
teacher's use. 
HqJ S~fJn~H2~0 
H.: iS=/ii-M2»^ 0 
where = the mean score of current frequency of each 
software application, 
M2 = the mean score of ideal frequency of each 
software application. 
The two-tailed t-test for dependent samples was used to 
test this hypothesis. The 0.05 alpha level was selected to 
test the statistical significance. 
Hypothesis 2.2 
Hg: There is no difference between current frequency and 
ideal frequency of each software application which 
involves student's use. 
H,: There is a difference between current frequency and ideal 
frequency of each software application which involves 
student's use. 
HQÎ (S=)U|—jU2—0 
H,: 5=)Lt,-)Lt2?iO 
where ju, = the mean score of current frequency of each 
software application, 
jLt2 = the mean score of ideal frequency of each 
software application. 
The two-tailed t-test for dependent samples was used to 
test this hypothesis, also at 0.05 alpha level. 
Hypothesis 3.1 
HqI There is no difference among various computer equipment 
in the priority to purchase in the future. 
H,: There is a difference among various computer equipment in 
the priority to purchase in the future. 
H,: at least one of the above means is different from one 
of the others. 
where = the mean score of priority to purchase each 
computer equipment. 
A randomized block analysis of variance (ANOVA) was used 
to test this hypothesis. The 0.05 alpha level was selected to 
test the statistical significance. 
Hypothesis 3.2 
Hg: There is no difference among various computer network 
equipment in the priority to purchase in the future. 
H,: There is a difference among various computer network 
equipment in the priority to purchase in the future. 
Hq : fii 
H,: at least one of the above means is different 
from one of the others. 
where jUj = the mean score of priority to purchase each 
computer equipment. 
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A randomized block analysis of variance (ANOVA) was used 
to test this hypothesis. The 0.05 alpha level was selected to 
test the statistical significance. 
Hypothesis 4 
Hg: There is no difference in the degree of influence among 
the fourteen factors which affect the use of computers 
and computer networks. 
H,: There is a difference in the degree of influence among 
the fourteen factors which affect the use of computers 
and computer networks. 
H Q  :  M  I = M 2 ~ M 3 ~ M 4 ~ M S — 1 0 ~ M  1  M  1 3 = M  1 4  
H.; at least one of the above means is different 
from one of the others. 
where fi-, = the mean score of influence of each factor. 
A randomized block analysis of variance (ANOVA) was used 
to test this hypothesis. The 0.05 alpha level was selected to 
test the statistical significance. 
Hypothesis 5.1 
Hg: There is no difference in the needs among the services 
which support by computer centers and schools. 
H,: There is a difference in the needs among the services 
which support by computer centers and schools. 
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H,: at least one of the above means is different 
from one of the others. 
where jUj = the mean score of needs of each service. 
A randomized block analysis of variance (ANOVA) was used 
to test this hypothesis. The 0.05 alpha level was selected to 
test the statistical significance. 
Hypothesis 5.2 
HqI There is no difference between industrial arts teachers 
and administrators in the need for each service supported 
by computer centers and schools. 
Hgi There is a difference between industrial arts teachers 
and administrators in the need for each service supported 
by computer centers and schools. 
Ho: Mi=M2 
Hg : /il fM2 
where ju, = the mean score of industrial arts teacher's 
needs for each service, 
jUj = the mean score of administrator's needs for 
each service. 
The two-tailed t-test for independent samples was used to 
test this hypothesis. The 0.05 alpha level was selected to 
test the statistical significance. 
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Hypothesis 5.3 
Hq: There is no difference between lA majors and non-IA 
majors in the need for each service. 
H,; There is a difference between lA majors and non-IA majors 
in the need for each service. 
Ho: Mi=M2 
H,: 
where jUj = the mean score of the need for lA majors, 
112 = the mean score of the need for non-IA majors. 
The two-tailed t-test for independent samples was used to 
test this hypothesis. The 0.05 alpha level was selected to 
test the statistical significance. 
Hvpothesis 5.4 
Hg: There is no difference among small, middle, and large 
schools in the need for each service. 
H,: There is a difference among small, middle, and large 
schools in the need for each service. 
HqÎ 
H,: at least one of the above means is different 
from one of the others. 
where ju, = the mean score of small school's need for 
each service, 
/ij = the mean score of middle size school's need for 
each service. 
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1^ 3 = the mean score of large school's need for 
each service. 
A completely randomized analysis of variance (ANOVA) was 
used to test this hypothesis. The 0.05 alpha level was 
selected to test the statistical significance. 
Hypothesis 6.1 
Hq: There is no difference in the suitability among thirteen 
subjects of industrial arts education in the secondary 
schools. 
H,: There is a difference in the suitability among thirteen 
subjects of industrial arts education in the secondary 
schools. 
Hg: at least one of the above means is different 
from one of the others. 
where /ij = the mean score of suitability of each subject. 
A randomized block analysis of variance (ANOVA) was used 
to test this hypothesis. The 0.05 alpha level was selected to 
test the statistical significance. 
Hypothesis 6.2 
Hg: There is no difference among small, middle, and large 
schools in the suitability of each subject. 
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H,; There is a difference among small, middle, and large 
schools in the suitability of each subject. 
H,: at least one of the above means is different 
from one of the others. 
where ju, = the mean score of the suitability of each 
subject for small schools, 
M2 = the mean score of the suitability of each 
subject for middle size schools, 
jUj = the mean score of the suitability of each 
subject for large schools. 
A completely randomized analysis of variance (ANOVA) was 
used to test this hypothesis. The 0.05 alpha level was 
selected to test the statistical significance. 
Hypothesis 6.3 
Hg: There is no difference among small, middle, and large 
schools in the influence of each factor. 
H,: There is a difference among small, middle, and large 
schools in the influence of each factor. 
HqI 
H,: at least one of the above means is different 
from one of the others. 
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where /i, = the mean score of the influence of each factor 
for small schools, 
1^ 2 = the mean score of the influence of each factor 
for middle schools, 
fj.3 = the mean score of the influence of each factor 
for large schools. 
A completely randomized analysis of variance (ANOVA) was 
used to test this hypothesis. The 0.05 alpha level was 
selected to test the statistical significance. 
Hypothesis 7.1 
HqI There is no difference among small, middle, and large 
schools in the ideal number of each computer equipment. 
H,: There is a difference among small, middle, and large 
schools in the ideal number of each computer equipment. 
Hq! 
H,: at least one of the above means is different 
from one of the others. 
where /n, = the mean score of the ideal number of each 
computer equipment for small schools, 
(I2 = the mean score of the ideal number of each 
computer equipment for middle schools, 
= the mean score of the ideal number of each 
computer equipment for large schools. 
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A completely randomized analysis of variance (ANOVA) was 
used to test this hypothesis. The 0.05 alpha level was 
selected to test the statistical significance. 
Hypothesis 7.2 
Hg: There is no difference among small, middle, and large 
schools in the ideal number of each computer network 
equipment. 
H,: There is a difference among small, middle, and large 
schools in the ideal number of each computer network 
equipment. 
Hq: 
H,: at least one of the above means is different 
from one of the others. 
where fii = the mean score of the ideal number of each 
computer network equipment for small schools, 
jUj = the mean score of the ideal number of each 
computer network equipment for middle schools, 
1X3 = the mean score of the ideal number of each 
computer network equipment for large schools. 
A completely randomized analysis of variance (ANOVA) was 
used to test this hypothesis. The 0.05 alpha level was 
selected to test the statistical significance. 
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Hypothesis 7.3 
Hg: There is no difference among small, middle, and large 
schools in the ideal frequency of using each software 
application which involves teacher's use. 
H,: There is a difference among small, middle, and large 
schools in the ideal frequency of using each software 
application which involves teacher's use. 
H,: at least one of the above means is different 
from one of the others. 
where = the mean score of the ideal frequency of using 
each software application for small schools, 
= the mean score of the ideal frequency of using 
each software application for middle schools, 
= the mean score of the ideal frequency of using 
each software application for large schools. 
A completely randomized analysis of variance (ANOVA) was 
used to test this hypothesis. The 0.05 alpha level was 
selected to test the statistical significance. 
Hypothesis 7.4 
Ho: There is no difference among small, middle, and large 
schools in the ideal frequency of using each software 
application which involves student's use. 
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Hg: There is a difference among small, middle, and large 
schools in the ideal frequency of using each software 
application which involves student's use. 
Hq Î M2~M3 
H,: at least one of the above means is different 
from one of the others. 
where = the mean score of the ideal frequency of using 
each software application for small schools, 
jUj = the mean score of the ideal frequency of using 
each software application for middle schools, 
/Zj = the mean score of the ideal frequency of using 
each software application for large schools. 
A completely randomized analysis of variance (ANOVA) was 
used to test this hypothesis. The 0.05 alpha level was 
selected to test the statistical significance. 
Data Analysis 
All usable questionnaires were coded by researcher and 
provided as a data file for running statistical analyses by 
applying Statistical Analysis System (SAS) computer 
statistical package in the computer facilities of Iowa State 
University. 
The statistical methods chosen for analyzing the data in 
this study were: the t-test for independent samples, the t-
test for dependent samples, a completely randomized analysis 
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of variance (ANOVA), and a randomized block analysis of 
variance (ANOVA). 
The t-test for independent samples 
The t-test for independent samples involves testing the 
difference between the means of two independent groups 
(Howell, 1987). A t distribution can be used for testing 
hypotheses about the difference of means for independent 
samples "if both populations are normal and have the same 
variance" (Gilbert, 1981, p. 250). 
The t-test for dependent samples 
The t-test for dependent samples is used to test the 
difference in scores across two measurements for the same 
subject. According to Hinkle, Wiersma, and Jurs (1988), the 
population parameter is S, which is the mean of the difference 
scores across the two measurements for the population. The 
corresponding sample statistic is d, which is defined as the 
mean of the difference scores across the two measurements for 
the sample. Symbolically, hypotheses and formula were 
presented as follows: 
Ho: (S=iU,-1^ 2=0 
H,: 5=jUi-/X2?^0 
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Completely randomized ANOVA 
A completely randomized ANOVA involved the analysis of 
one independent variable with two or more levels, and used the 
F distribution as the sample distribution. Also, the 
assumptions for a completely randomized design are: "(1) the 
observations are random and independent samples from the 
population, (2) the distributions of the populations from 
which the samples are selected are normal, and (3) the 
variances of the distributions in the populations are equal" 
(Hinkle, Wiersma, & Jurs, 1988, p. 346). 
Randomized block ANOVA 
A randomized block ANOVA involves measuring an individual 
two or more times on the dependent variable. The underlying 
distribution for randomized block design is the F 
distribution. Also, the assumptions for randomized block 
design are: "(1) the observations are random and independent 
samples from the populations, (2) the distributions of the 
populations from which the samples are selected are normal, 
(3) the variances of the distributions in the populations are 
equal, (4) the population correlation coefficients between 
pairs of test occasion scores are equal" (Hinkle, Wiersma, & 
Jurs, 1988, p. 356). 
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Development of the Configuration 
A configuration was defined as "the arrangement of a 
computer system or network as defined by the nature, number, 
and the chief characteristics of its functional units. More 
specifically, the term configuration may refer to a hardware 
configuration or a software configuration" (Rosenberg, 1987). 
Based on this definition and statistical findings of survey, 
this study constructed the configuration of educational 
computer network system for secondary industrial arts 
education in Taiwan, R.O.C. 
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CHAPTER IV. RESEARCH RESULTS AND FINDINGS 
This chapter, which presents the results of this study, 
is organized into three sections; (1) description of the 
samples, (2) general description of survey results, and (3) 
findings for each hypothesis. 
Description of the Samples 
The subjects of the present study consisted of 164 
industrial arts teachers and 187 administrators in secondary 
schools in Taiwan. For both teacher and administrator, the 
general information of the instruments investigated seven 
variables: (1) major field, (2) educational level, (3) 
service years, (4) age, (5) computer learning experience, (6) 
computer network learning experience, and (7) size of school. 
Two more questions were asked in the instrument for the 
teacher group: (1) Do you use computers to teach industrial 
arts, and (2) do you use computer networks to teach industrial 
arts? These variables are classified and summarized in Tables 
7 and 8. 
Table 7 presents descriptive statistics pertaining to all 
variables of the industrial arts teachers. In this sample, 
150 (91.5%) of the industrial arts teachers majored in 
industrial arts education for their undergraduate degrees. A 
smaller number, 14 (8.5%) of the industrial arts teachers 
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majored in a field other than industrial arts education for 
their undergraduate degree. Among the industrial arts 
teachers, 8 (4.9%) had a junior colleage diploma, 152 (92.7%) 
earned a bachelor degree, and 4 (2.4%) earned a master's 
degree. Regarding years as industrial arts teachers, 12 
(7.3%) teachers had taught for 1-5 years, 38 (23.2%) teachers 
had taught for 6-10 years, 32 (19.5%) teachers had taught for 
11-15 years, and 82 (50%) teachers has taught for more than 15 
years. These industrial arts teachers were grouped into age 
ranges of 30 or less (11.0%), 31-40 (43.9%), 41-50 (31.7%), 
and 51-60 (13.4%). With respect to school size, 42 (25.6%) 
industrial arts teachers teach in small schools (less than 
1,500 students), 72 (42.9%) teachers teach in middle size 
schools (1,501-3,000 students), and 50 teachers teach in large 
schools (more than 3,000 students). Regarding the computer 
learning experience, 156 (95.1%) industrial arts teachers had 
in-service training related to computers, and 8 (4.9%) 
teachers did not have any experience. In regard to computer 
network learning experience, 115 (71.0%) teachers had in-
service training related to computer networks, and 47 (29.0%) 
teachers did not have any experience with computer networks. 
Among these industrial arts teachers, 4 (2.4%) use computers 
to teach industrial arts and 160 (97.6%) did not. Also, 2 
(1.2%) of them used computer networks to teach industrial arts 
while 162 (98.8%) teachers did not. 
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Table 7. General information about the industrial arts 
teachers 
Variable Range N % 
Major Field 
Industrial Arts 
Non Industrial Arts 
150 
14 
91.5 
8.5 
Education Level 
Junior College 
Bachelor's Degree 
Master's Degree 
8 
152 
4 
4.9 
92.7 
2.4 
Teaching Experience (year) 
I-5 
6-10 
II-15 
> 15 
12 
38 
32 
82 
7.3 
23.2 
19.5 
50.0 
Age 
30 and less 
31 - 40 
41 - 50 
50 - 60 
18 
72 
52 
22 
11.0 
43.9 
31.7 
13.4 
School Size ( number of students) 
< 1,500 
1,501 - 3,000 
> 3,000 
42 
72 
50 
25.6 
42.9 
30.5 
Computer Learning Experience 
Yes 
No 
156 
8 
95.1 
4.9 
Computer Network Learning Experience 
Yes 
No 
115 
47 
71.0 
29.0 
Using Computer in Teaching lA 
Yes 
NO 
4 
160 
2.4 
97.6 
Using Computer Networks in Teaching lA 
Yes 
No 
2 
162 
1.2 
98.8 
Total number of IA teachers 164 
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Table 8 presents descriptive statistics pertaining to 
allvariables of the administrators. This table shows 44 
(23.9%) of the administrators majored in industrial arts 
education for their undergraduate degrees, while 140 (76.1%) 
of the administrators majored in a field other than industrial 
arts education for their undergraduate degree. Among the 
administrators, 14 (7.5%) had a junior college diploma, 164 
(87.7%) earned a bachelor's degree, and 9 (4.8%) earned a 
master's degree. In regard to working experience, 26 (14.1%) 
administrators have worked for 1-5 years, 19 (10.3%) 
administrators have worked for 6-10 years, 36 (19.5%) 
administrators have worked for 11-15 years, and 104 (56.2%) 
administrators has worked for more than 15 years. These 
administrators were grouped into age ranges of 30 or less 
(11.2%), 31-40 (33.2%), 41-50 (38.0%), and 51-60 (17.6%). 
With respect to school size, 87 (46.8%) administrators work in 
small schools (less than 1,500 students), 63 (33.9%) 
administrators work in middle size schools (1,501-3,000 
students), and 36 (19.3%) administrators work in large schools 
(more than 3,000 students). Regarding computer learning 
experience, 165 (88.2%) administrators had in-service training 
related to computers and 22 (11.8%) administrators did not 
have any experience. In regard to the computer network 
learning experience, 50 (26.7%) administrators had in-service 
training related to computer networks and 137 (73.3%) 
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administrators did not have any experience with computer 
networks. 
Table 8. General information about the administrators 
Variable Range N % 
Major Field 
Industrial Arts 
Non Industrial Arts 
44 
140 
23.9 
76.1 
Education Level 
Junior College 
Bachelor's Degree 
Master's Degree 
14 
164 
9 
7.5 
87.7 
4.8 
Teaching Experience (year) 
I-5 
6-10 
II-15 
> 15 
26 
19 
36 
104 
14.1 
10.3 
19.5 
56.2 
Age 
30 and less 
31 - 40 
41 - 50 
50 - 60 
21 
62 
71 ' 
33 
11.2 
33.2 
38.0 
17.6 
School Size ( # of students) 
Less Than 1,500 
1,501 - 3,000 
More Than 3,000 
87 
63 
36 
46.8 
33.9 
19.3 
Computer Learning Experience 
Yes 
No 
165 
22 
88.2 
11.8 
Computer Network Learning Experience 
Yes 
No 
50 
137 
26.7 
73.3 
Total number of administrators 187 
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General Description of Survey Results 
Table 9 presents the means and standard deviations of 
current numbers and ideal numbers of computer equipment. As 
an average, the current number of each equipment was less than 
1. In particular, these schools did not have any Macintoshes, 
EGA monitors, VGA monitors, laser printers, plotters, and 
digitizers. On the other hand, industrial arts teachers in 
the sample thought the equipment, such as IBM PC AT (286 and 
386), EGA and VGA monitors, floppy disk drives, hard disks, 
and mouse controls, should be purchased by perhaps more than 
ten units per school. 
Table 10 presents the means and standard deviations of 
the purchasing priorities of each computer equipment. The 
rating scale for this section includes the following point-
value system; No need=0. Need one year later=l. Need next 
year=2, Need next semester=3, and Need immediately=4. In 
summary, the Apple II family, Macintosh family, IBM PC XT, and 
color monitors were not needed as purchases in the future. 
Mono monitors and plotters should be purchased one year later. 
IBM PC AT (286 and 386), EGA and VGA monitors, floppy disk 
drivers, hard disks, dot matrix printers, laser printers, 
mouse controls, light-pens, and digitizers were needed to be 
purchased next year. No equipment was needed to be purchased 
the next semester or immediately. 
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Table 9. Means and standard devations of the current number 
and the ideal number of computer equipment. 
Current Ideal 
Equiptment Means SD Means SD 
Apple II Family/Compatible 0.098 0.881 0.098 0.881 
Macintosh Family/Compatible 0.000 0.000 0.012 0.156 
IBM PC XT/Compatible 0.695 3.878 1.012 6.172 
IBM PC AT 286/Compatible 0.707 5.684 13.451 9.682 
IBM PC AT 386/Compatible 0.024 0.220 12.573 7.435 
MONO Monitor 1.000 6.282 1.689 8.439 
Color Monitor 0.024 0.220 0. 683 5.536 
EGA Monitor 0.000 0.000 11.762 7.906 
VGA Monitor 0.000 0.000 12.195 7.522 
Floppy Disk Drive 0.683 5.662 21.098 15.551 
Hard Disk 0.006 0.078 12.524 7.494 
Dot Matrix Printer 0.409 2.811 5.073 4.013 
Laser Printer 0.000 0.000 1.470 0.930 
Plotter 0.000 0.000 0.909 0.758 
Mouse 0.305 2.752 25.323 11.165 
Light-Pen 0.000 0.000 1.488 0.937 
Digitizer 0.000 0.000 2.573 1.555 
107 
Table 10. Means and standard deviations of purchasing 
priorities of computer equipment 
Priority 
Equipment Means SD 
Apple II Family/Compatible 0.000 0.000 
Macintosh Family/Compatible 0.006 0.078 
IBM PC XT/Compatible 0.049 0.440 
IBM PC AT 286/Compatible 2.037 1.085 
IBM PC AT 386/Compatible 1.957 1.029 
MONO Monitor 0.122 0.690 
Color Monitor 0.049 0.381 
EGA Monitor 1.933 1.108 
VGA Monitor 1.902 1.035 
Floppy Disk Drive 2.006 1.110 
Hard Disk 1.970 1.030 
Dot Matrix Printer 2.323 1.177 
Laser Printer 2.067 1.033 
Plotter 1.488 1.336 
Mouse 2.146 1.120 
Light-pen 1.884 1.275 
Digitizer 1.860 1.218 
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Table 11 displays the means and standard deviations of 
the current and ideal frequencies of using software 
applications which involves teacher's use. The rating scale 
for this section includes the following point-value system; 
No use/no need=0, Less than 12 times per year=l, Monthly=2, 
Weekly =3, and Daily=4. 
Table 11. Means and standard deviations of the current and 
ideal frequencies of using software applications 
which involves teacher's use 
Sofeware Applications 
Involving Teacher's Use 
Current Freq. Ideal Freq. 
Means SD Means SD 
Authoring Program 0.720 0.862 2.451 1.240 
Demonstration Program 0.781 0.858 2.445 1.215 
Gradebook Program 0.799 0.852 2.585 1.124 
Test Generators 0.634 0.822 2.531 1.303 
Communications Program 0.598 0.749 2.439 1.335 
Electronic Spreadsheet 0.671 0.859 2.720 1.175 
Information Service 0.805 0.864 2.592 1.238 
Laboratory Tool 0.774 0.867 2.494 1.246 
Word Processing 0.787 0.842 2.671 1.114 
By comparing the mean scores between current and ideal 
frequencies, it was found that the means of the ideal 
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frequencies were higher than those of the current frequencies. 
Currently, these software applications were used about 12 
times per year or less. However, industrial arts teachers 
thought these applications should be used more often or 
perhaps weekly. 
Table 12 displays the means and standard deviations of 
the current and ideal frequencies of using software 
applications which involves student's use. The rating scale 
for this section includes the following point-value system; 
No use/no need=0. Less than 12 times per year=l, Monthly=2, 
Weekly=3, and Daily=4. By comparing the mean scores between 
current and ideal frequencies, it was found that the means of 
the ideal frequencies were higher than those of the current 
frequencies. Currently, these software applications are used 
about 12 times per year or less. However, industrial arts 
teachers thought these applications should be also used more 
often or on a weekly basis. 
Table 13 presents the means and standard deviations of 
current numbers and ideal numbers of computer network 
equipment. Overall, current numbers of each network equipment 
was zero or close to zero. On the other hand, industrial arts 
teachers thought the ideal numbers of network interface cards 
and workstations should be more than ten. lA teachers also 
thought each school should have about five modems higher than 
2400 baud, 2 or 3 peripheral sharing devices, 1 or 2 
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internetworking devices, and network file servers. The lA 
teachers saw very limited need for a modem (2400 baud or 
lower) and micro-to-mainframe device. 
Table 12. Means and standard deviations of the current and 
ideal frequencies of using software applications 
which involves student's use 
Sofeware Applications Current Freq. Ideal Freq. 
Involving Student's Use Means SD Means SD 
Drill & Practice 0. ,787 0. 871 2 .756 1. 092 
Educational Game 0. 756 0. 815 2 .720 1. 048 
Lab. Simulation 0. 799 0. 894 2 .604 1. 117 
Programming 0. 683 0. 820 2 .671 1. 204 
CAD 0. 762 0. 843 2 .659 1. 093 
Tutorials 0. 671 0. 784 2 .701 1. 081 
Communications Programs 0. 634 0. 791 2 .659 1. 105 
Electronic Spreadsheet 0. 750 0. 824 2 .598 1. 166 
Information Services 0. 707 0. 821 2 .738 1. 090 
Laboratory Tool 0. 713 0. 871 2 .598 1. 181 
Word Processing 0. 585 0. 775 2 .531 1. 122 
Table 14 indicates the means and standard deviations of 
purchasing priorités for computer network equipment. The 
rating scale for this section included the following point-
I l l  
value system; No need=0, Need one year later=l, Need next 
year=2, Need next semester=3, and Need immediately=4. In 
summary, modems (2400 baud or lower) and micro-to-mainframe 
devices were viewed as not needed to be purchased in the 
future. Modems (higher than 2400 baud), peripheral sharing 
devices, network interface cards, internetworking devices, 
network file servers, and workstations were needed to be 
purchased next year. No equipment was needed to be purchased 
the next semester or immediately. 
Table 13. Means and standard deviations of current numbers 
and ideal numbers of computer network equipment 
Current Ideal 
Network Equipment Means SD Means SD 
Modem (2400 baud or lower) 0. 024 0. 247 0. 049 0. 289 
Modem (higher than 2400 baud) 0. 000 0. 000 4. 902 2. 997 
Peripheral Sharing Device 0. 000 0. 000 2. 433 1. 571 
Network Interface Card 0. 152 1. 952 12. 860 8. 617 
Internetworking Device 0. 000 0. 000 1. 378 0. 909 
Micro-to-Mainframe Device 0. 000 0. 000 0. 415 0. 494 
Network File servers 0. 006 0. 078 1. 305 0. 987 
Workstation 0. 152 1. 952 13. 829 8. 635 
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Table 14. Means and standard deviations of purchasing 
priorities of computer network equipment 
Priority 
Network Equipment 
Means SD 
Modem (2400 baud or lower) 0. 098 0. 619 
Modem (higher than 2400 baud) 2. 134 1. 071 
Peripheral Sharing Device 1. 799 1. 264 
Network Interface Card 2. 043 1. 059 
Internetworking Device 1. 842 1. 310 
Micro-to-Mainframe Device 0. 415 0. 494 
Network File Servers 1. 683 1. 369 
Workstation 2. 037 1. 050 
Regarding the questions related to data communication 
systems and operating systems, there is only one respondent 
answered the questions. Novell communication system and MS-
DOS operating system were used in the school of this teacher. 
But, no one specify what kind of utility be used in the 
school. 
Table 15 indicates the means and standard deviations of 
degrees of influence of factors which may encourage the use of 
computers in industrial arts courses. The rating scale for 
this section includes the following point-value system: Not 
applicable=0. No influence=l. Limited influence=2. Some 
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influence=3, and Much influence=4. Overall, these fourteen 
factors were rated as of "limited influence" on the use of 
computers and computer network in industrial arts. The first 
three most influencing factors were teacher's interests in 
computers; workshops, meetings, programs provided by 
Administrations of Education; and, teacher's ability to write 
programs. The three least influencing factors were articles 
in professional journals, grant of funds for computer 
equipment, and computer networks available for connecting. 
Table 16 presents the means and standard deviations of 
the need for the services which are provided by computer 
centers and schools. The rating scale for this section 
includes the following point-value system: Not applicable=0. 
Not need at all=l. Need slightly=2. Need somewhat=3, and Need 
very much (would be essential to increasing my usage)=4. On 
the average, both teachers and administrators thought all 
services were needed "somewhat," except the service 
"Interesting group discussion for students among campuses." 
"Student discussion group" was rated as "need slightly." In 
other words, teachers and administrators thought that it is 
not necessary to provide students with interesting discussion 
groups on campuses. 
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Table 15. Means and standard deviations of degrees of 
influence of factors which may encourage the use 
computers in industrial arts courses 
Factors Means SD 
Articles in professional journals 1.982 1.006 
Availability of computer equipment in our lab 2.116 0.981 
Grant of funds for computer equipment 2.067 1.046 
Grant of funds for computer software 2.189 1.105 
Increasing use of computers in industry 2.191 1.095 
Workshops, meetings, and programs, provided 
by Administrations of Education 2.323 1.135 
Courses, workshops, or in-service provided 
by a college or university 2.128 1.016 
Encouragement from the administration of my 
school 2.116 1.110 
Encouragement and help given by another lA 
teacher 2.134 1.111 
My interest in computers 2.335 1.104 
My ability to write programs 2.232 1.013 
Availability of appropriate software 
(programs) 2.171 1.072 
Student's interest 2.140 1.044 
Computer network available for connecting 2.092 1.020 
Table 16. Means and standard deviation of the need of each service provided by 
computer network systems 
Teacher Administrator Teacher + 
Administrator 
Services Means SD Means SD Means SD 
Interesting group discussion for teachers 2. 866 0. 982 2, .786 0. 796 2. 825 0. 891 
Interesting group discussion for students 2, .701 0. 986 2. 271 0. 914 2. 492 0. 974 
Software designed for industrial arts 3 .201 0. 992 3. 190 0. 669 3 .195 0. 838 
User's group or clearinghouse of software 2 .842 0. 990 3 .298 0. 649 3 .081 0. 859 
On-line information exchange 2 .774 0. 949 3 .322 0. 655 3 .063 0. 851 
Appropriate course ware 3 .018 1. 065 3 .438 0. 615 3 .241 0. 881 
Curriculum guide(s) 3 .183 0. 948 3 .359 0. 654 3 .276 0. 810 
Technical assistance 3 .207 1. 024 3 .282 0. 661 3 .246 0. 853 
College courses 3 .061 0. 976 3 .472 0. 611 3 .276 0. 831 
In-service opportunities to 3 .165 0. 929 3 .424 0. 596 3 .302 0. 780 
A computer center that supports services 3 .268 0. 985 3 .239 0. 611 3 .253 0. 810 
Software sharing 3 .140 1. 009 3 .353 0. 619 3 .253 0. 831 
Hardware sharing 3 .031 0, .955 3 .183 0, .664 3 .111 0. 817 
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In regard to computer in-service training, frequences and 
percentages of each type and content were calculated and 
tabulated in Table 17. Among industrial arts teachers, 67.7% 
were interested in a short term course, 65.9% were interested 
in a long term course, 46.3% were interested in seminar, 44.5% 
were interested in a visiting activity, and 32.3% were 
interested in a speech. On the other hand, 77.4% were 
interested in basic operation skills, 73.8% were interested in 
basic computer knowledge, 49.4% were interested in high-level 
languages, 69.5% were interested in low-level languages, 73.2% 
were interested in software packages, 78.0% were interested in 
basic computer network knowledge, and 65.2% were interested in 
basic interface knowledge. 
Among administrators, 69.0% were interested in a short 
term course, 55.1% were interested in a long term course, 
34.2% were interested in a seminar, 44.9% were interested in a 
visiting activity, and 20.9% were interested in a speech. On 
the other hand, 70.1% were interested in basic operation 
skills, 63.6% were interested in a basic computer knowledge, 
35.3% were interest in high-level languages, 44.9% were 
interested in low-level languages, 67.9% were interested in 
software packages, 81.8% were interested in basic computer 
network knowledge, and 57.8% were interested in basic 
interface knowledge. 
Table 17. Frequencies and percentages of each type or content of computer in-service 
training 
Teacher Administrator Teacher + 
Administrator 
Type/Content of In-Service Training N % N % N % 
Short term course 111 67.7 129 69.0 240 68.4 
Long term course 108 65.9 103 55.1 211 60.1 
Seminar 76 46.3 64 34.2 140 39.9 
Visiting Activity 73 44.5 84 44.9 157 44.7 
Speech 53 32.3 39 20.9 92 26.2 
Basic operation skill 127 77.4 131 70.1 254 73.5 
Basic computer knowledge 121 73.8 119 63.6 240 68.4 
High-level language 81 49.4 66 35.3 147 41.9 
Low-level language 114 69.5 84 44.9 198 56.4 
Software package 120 73.2 127 67.9 247 70.4 
Basic computer network knowledge 128 78.0 153 81.8 281 80.1 
Basic interface knowledge 107 65.2 108 57.8 215 61.3 
118 
Considering teachers and administrators together, 68.4% 
were interested in a short term course, 60.1% were interested 
in a long term course, 39.9% were interested in a seminar, 
44.7% were interested in a visiting activity, and 26.2% were 
interested in a speech. On the other hand, 73.5% were 
interested in basic operation skills, 68.4% were interested in 
basic computer knowledge, 41.9% were interested in high-level 
languages, 56.4% were interested in low-level languages, 70.4% 
were interested in software packages, 80.1% were interested in 
basic computer network knowledge, and 61.3% were interested in 
basic interface knowledge. 
Table 18 shows the means and standard deviations of the 
suitability of subjects in industrial arts education. The 
rating scale for this section includes the following point-
value system: Not applicable=0. Not suitable=l. Slightly 
suitable=2. Somewhat suitable=3, and Very suitable=4. These 
subjects were rated as "somewhat suitable." The top three 
suitable subjects were Information Industry, Audio-visual 
Communications, and Graphic Communication. The three least 
suitable subjects were Woodworking, Ceramics Shop, and 
Introduction to Industrial Arts. 
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Table 18. Means and standard deviations of suitability of 
subjects 
Subjects Means SD 
Introduction to Industrial Arts 2.806 1. ,124 
Blueprint Reading and Planning 3.012 0. ,939 
Ceramics Shop 2.776 1. 081 
Woodworking 2.734 1. 142 
Plastics Shop 2.948 0. 959 
Metalworking 2.923 1. 007 
Electricity Shop 3.162 0. 993 
Graphic Communication 3.217 0. 963 
Construction and Livelihood 3.045 1. 059 
Manufacturing Industry 3.116 1. 006 
Information Industry 3.368 0. 923 
Audio-visual Communication 3.244 1. 033 
Energy and Power 3.096 1. 064 
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Findings for Each Hypothesis 
Hypothesis 1.1 
Hg: There is no difference between current number and ideal 
number of each computer equipment in secondary schools. 
H,: There is a difference between current number and ideal 
number of each computer equipment in secondary schools. 
A t-test for dependent samples procedure was utilized to 
test this hypothesis. This hypothesis contained seventeen t-
tests to examine seventeen items of computer equipment. The 
significant differences were found between current numbers and 
ideal numbers for the following computer equipment: IBM PC AT 
286/Compatible, IBM AT PC 386/ Compatible, mono monitors, EGA 
monitors, VGA monitors, floppy disk drives, hard disks, dot 
matrix printers, laser printers, plotters, mouse controls, 
light-pens, and digitizers. Therefore, based on the results 
of analysis reported in Table 19, this null hypothesis was 
rejected. However, there were four subparts, namely, Apple II 
Family/Compatible, Macintosh Family/Compatible, IBM PC 
XT/Compatible, and color monitors which did not indicate 
significant difference. 
Table 19. The t-test for the means of difference scores for each computer equipment 
Equipment N d Sa t df tcv 
Apple II Family/Compatible 164 0.000 0.000 0.000 163 1.96 
Macintosh Family/Compatible 164 0.012 0.156 1.002 163 1.96 
IBM PC XT/Compatible 164 0.317 2.862 1.418 163 1.96 
IBM PC AT 286/Compatible 164 12.744 8.744 18.664* 163 1.96 
IBM PC AT 386/Compatible 164 12.549 7.472 21.505* 163 1.96 
Mono Monitor 164 0.689 3.987 2.213* 163 1.96 
Color Monitor 164 0.659 5.535 1.525 163 1.96 
EGA Monitor 164 11.762 7.906 19.052* 163 1.96 
VGA Monitor 164 12.195 7.522 20.762* 163 1.96 
Floppy Disk Drive 164 20.415 15.422 16.952* 163 1.96 
Hard Disk 164 12.518 7.502 21.372* 163 1.96 
Dot Matrix Printer 164 4.664 3.137 19.044* 163 1.96 
Laser Printer 164 1.470 0.930 20.245* 163 1.96 
Plotter 164 0.909 0.758 15.351* 163 1.96 
Mouse 164 25.018 11.508 27.840* 163 1.96 
Light-Pen 164 1.488 0.937 20.337* 163 1.96 
Digitizer 164 2.573 1.555 21.900* 163 1.96 
•Significant at .05 level. 
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Hypothesis 1.2 
Hg: There is no difference between current number and ideal 
number of each computer network equipment in secondary 
schools. 
H,: There is a difference between current number and ideal 
number of each computer network equipment in secondary 
schools. 
A t-test for dependent samples procedure was utilized to 
test this hypothesis. This hypothesis contained eight t-tests 
to examine eight items of computer network equipment. The 
results of these analyses yielded significant differences 
between current numbers and ideal numbers for all computer 
network equipment. Hence, this hypothesis was rejected at the 
.05 level of significance. Table 20 presents the results of 
the t-test for each peice of computer network equipment. 
Hypothesis 2.1 
Hg: There is no difference between current frequency and 
ideal frequency of each software application which 
involves teacher's use. 
H,: There is a difference between current frequency and ideal 
frequency of each software application which involves 
teacher's use. 
Table 20. The t-test for the means of difference scores for each piece of computer 
network equipment 
Equipment N d Sa t df tcv 
Modem (2400 baud or lower) 164 0.243 0.155 1. 983* 163 1.96 
Modem (Higher than 2400 baud) 164 4.902 2.997 20, .946* 163 1.96 
Peripheral Sharing Device 164 2.433 1.571 19 .833* 163 1.96 
Network Interface Card 164 12.707 8.165 19 .930* 163 1.96 
Internetworking Device 164 1.378 0.909 19 .413* 163 1.96 
Micro-to-Mainframe Device 164 0.415 0.494 10 .758* 163 1.96 
Network File Servers 164 1.299 0.979 16 .992* 163 1.96 
Workstation 164 13.677 8.202 21 .355* 163 1.96 
•Significant at .05 level. 
124 
A t-test for dependent samples procedure was utilized to 
test this hypothesis. This hypothesis contained nine t-tests 
to examine nine software programs. The results of these 
analyses indicates significant differences between current 
frequency and ideal frequency for all the software 
applications. Hence, this hypothesis was rejected at the .05 
level of significance. Table 21 presents the results of the 
t-test for each software application involving teacher's use. 
Hypothesis 2.2 
Hg: There is no difference between current frequency and 
ideal frequency of each software application which 
involves student's use. 
H,: There is a difference between current frequency and ideal 
frequency of each software application which involved 
students use. 
A t-test for dependent samples procedure was utilized to 
test this hypothesis. This hypothesis contained eleven t-
tests to examine eleven software programs. The results of 
these analyses showed significant differences between current 
frequency and ideal frequency for all software applications 
which involves student's use. Hence, this hypothesis was 
rejected at the .05 level of significance. Table 22 presents 
the results of the t-test for each software application. 
Table 21. The t-test for the means of difference scores for each software involving 
teacher's use 
Software N d Sa t df tcv 
Authoring Program 164 1.732 1.602 13.845* 163 1.96 
Demonstration Program 164 1.665 1.633 13.056* 163 1.96 
Gradebook Program 164 1.787 1.642 13.936* 163 1.96 
Test Generators 164 1.896 1.660 14.628* 163 1.96 
Communication Program 164 1.841 1.643 14.353* 163 1.96 
Electronic Spreadsheet 164 2.049 1.620 16.199* 163 1.96 
Information Service 164 1.787 1.694 13.509* 163 1.96 
Laboratory Tool 164 1.720 1.671 13.186* 163 1.96 
Word Processing 164 1.884 1.584 15.167* 163 1.96 
•Significant at .05 level. 
Table 22. The t-test for the means of difference scores for each software involving 
student's use 
Software N d Sd t df tcv 
Drill and Practice 164 1.970 1.556 16.209* 163 1.96 
Educational Game 164 1.963 1.482 16.960* 163 1.96 
Laboratory Simulation 164 1.805 1.465 15.778* 163 1.96 
Programming 164 1.988 1.527 16.672* 163 1.96 
CAD 164 1.896 1.505 16.133* 163 1.96 
Tutorials 164 2.030 1.429 18.197* 163 1.96 
Communications 164 2.024 1.431 18.113* 163 1.96 
Electronic Spreadsheet 164 1.848 1.600 14.793* 163 1.96 
Information Services 164 2.030 1.525 17.056* 163 1.96 
Laboratory Tool 164 1.844 1.544 15.622* 163 1.96 
Word Processing 164 1.945 1.487 16.750* 163 1.96 
•Significant at .05 level. 
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Hypothesis 3.1 
Hg: There is no difference among various items of computer 
equipment in the priority to purchase in the future. 
H,: At least one of the items of computer equipment is 
different from the others in the priority to purchase in 
the future. 
Table 23. ANOVA summary table for testing the difference 
among various computer equipment in the priority to 
purchase in the future 
Source df Sum of 
Squares 
Mean 
Squares 
F PR > F R2 
Model 179 2502.4846 13.9804 15.51 0.0000* 0.516 
Error 2608 2350.5954 0.9013 
Corrected 
total 2787 4853.0799 
•Significant at .05 level. 
This null hypothesis was rejected. Table 23 présentes 
the ANOVA test. The F value, with 179 and 2608 degrees of 
freedom, was 15.51, which was significant at the .05 level. 
In other words, at least one of the computer equipment items 
is different from the others in the priority to purchase in 
the future. Table 24 shows the Duncan's test in which means 
with the same letter were statistically identical 
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Table 24. Duncan's multiple-range test for the priority to 
purchase in the future among the computer equipment 
Duncan 
Grouping Means SD N Computer Equipment 
A 2.3232 1.1772 164 12 
A 
B A 2.1463 1.1201 164 15 
B 
B C 2.0671 1.0334 164 13 
B C 
B C 2.0366 1.0847 164 4 
B C 
B C 2.0061 1.1104 164 10 
B C 
B C 1.9695 1.0298 164 11 
B C 
B C 1.9573 1.0293 164 5 
B C 
B C 1.9329 1.1084 164 8 
C 
C 1.9024 1.0345 164 9 
C 
C 1.8841 1.2746 164 16 
C 
C 1.8598 1.2179 164 17 
D 1.4878 1.3361 164 14 
E 0.1220 0.6898 164 6 
E 
E 0.0488 0.4404 164 3 
E 
E 0.0488 0.3806 164 7 
E 
E 0.0061 0.0781 164 2 
E 
E 0.0000 0.0000 164 1 
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Hypothesis 3.2 
Hg: There is no difference among various computer network 
equipment in the priority to purchase in the future. 
H,: At least one item of the computer network equipment is 
different from the others in the priority to purchase in 
the future. 
This null hypothesis was rejected. Table 25 indicated 
the results of the ANOVA test. The F value, with 170 and 1141 
degrees of freedom, was 5.35, which was significant at .05 
level. In other words, at least one item of the computer 
network equipment is different from the others in the priority 
to purchase in the future. 
Table 25. ANOVA summary table for testing the difference 
among various computer network equipment in the 
priority to purchase in the future 
Source df Sum of 
Squares 
Mean 
Squares 
F PR > F R: 
Model 170 982.3780 5.7787 5.35 0.0001* 0.444 
Error 1141 1231.5731 1.0793 
Corrected 
total 1311 2213.9512 
•Significant at .05 level. 
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Table 26 shows the results of Duncan's test. Differences 
were found among the equipment: modem (2400 baud or lower), 
modem (higher than 2400), micro-to-mainframe device, and 
network file servers. 
Hypothesis 4 
Hg: There is no difference in the degree of influence among 
the fourteen factors which affect the use of computers 
and computer network. 
Hg: There is a difference in the degree of influence among 
the fourteen factors which affect the use of computers 
and computer network. 
This null hypothesis was rejected. Table 27 indicates 
the results of the ANOVA test. The F value, with 176 and 2117 
degrees of freedom, was 1.56, which was significant at the .05 
level. In other words, at least one of the factors is 
different from the others in the degree of influence. 
Table 28 shows the results of Duncan's test. Differences 
were found between "My interest in computers" and "Articles in 
professional journals," and between "Workshops provided by 
Administrations of Education" and "Articles in professional 
journals." 
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Table 26. Duncan's multiple-range test for the priority to 
purchase in the future among the computer 
network equipment 
Duncan Standard Computer Network 
Grouping Mean Deviation Number Equipment 
A 
TV 
2. 1341 0. 1116 164 2 (modem-higher than 2400) 
B 
B 
B 
B 
B 
B 
B 
A 
A 
A 
2. 0427 0. 4752 164 4 (network interface card) 
A 
A 2. 0366 0. 4398 164 8 (workstation) 
C 
0 
1. 8415 0. 4397 164 5 (internetworking device) 
c 
Q 
1. 7988 0. 4512 164 3 (peripheral sharing) 
c 1. 6829 0. 4398 164 7 (network file servers) 
D 0. 4146 0. 4397 164 6 (micro-to-mainframe) 
E 0. 0976 0. 4512 164 1 (modem-2400 or lower) 
Table 27. ANOVA summary table for testing the difference 
among the fourteen factors which affect the use of 
computers and computer network 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 176 297.4414 1.6900 1.56 0.0001* 0.1148 
Error 2117 2294.1178 1.0837 
Corrected 
total 2293 2591.5593 
•Significant at .05 level. 
Table 28. Duncan's multiple-range test for the influence of factors which may 
encourage the use of computers in Industrial Arts courses 
Duncan Standard 
Grouping Means Deviation N Factors 
A 2. 335 1.104 164 10 (My interest in computers) 
A 2. 323 1.135 164 6 (Workshops provided by Administration) 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
3 
A 2. 232 1.013 164 11 (My ability to write programs) 
A 2. 191 1.095 162 5 (Increasing use of computers in industry) 
A 
2^ 
2. 189 1.105 164 4 (Grant of funds for computer software) 
A 2. 171 1.072 164 12 (Availability of appropriate software) 
A 2. 140 1.044 164 13 (Student's interest) 
A 2. 134 1.111 164 9 (Encouragement given by another lA teacher) 
B 
B 
B 
B 
B 
B 
B 
B 
B 
6 
B 
A 2. 128 1.016 164 7 (Courses provided by universities) 
A 2. 116 1.110 164 8 (Encouragement from administrators) 
A 2. ,116 0.981 164 2 (Availability of computer equipment) 
A 2. 092 1.020 164 14 (Available computer network equipment) 
A 2. 067 1.046 164 3 (Grant of funds for computer equipment) 
1. 982 1.006 164 1 (Articles in professional journals) 
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Hypothesis 5.1 
Hq! There is no difference in the needs among the services 
supported by computer centers and schools. 
H,: There is a difference in the needs among the services 
supported by computer centers and schools. 
This null hypothesis was rejected. Table 29 indicates 
the results of the ANOVA test. The F value, with 176 and 2117 
degrees of freedom, was 1.56, which was significant at the .05 
level. In other words, at least one of the services is 
different from the others. Table 30 shows the results of the 
Duncan's test. The means with the same letter were not 
significantly different. 
Table 29. ANOVA summary table for testing the difference 
among the services supported by computer 
centers and schools 
Source df Sum of 
Squares 
Mean 
Squares 
F PR > F R2 
Model 176 297.4414 1.6900 1.56 0.0001* 0.1148 
Error 2117 2294.1178 1.0837 
Corrected 
total 2293 2591.5593 
•Significant at .05 level. 
Table 30. Duncan's multiple-range test for the services supported by computer 
centers and schools 
Duncan Standard 
Grouping Means Deviation N Factors 
A 3. 302 0. 780 348 10 (In-service training opportunities) 
A 3. 276 0. 831 344 9 (College courses) 
A 3. 276 0. 810 348 7 (Curriculum guide(s)) 
A 3 .253 0. 810 344 11 (A computer center that supports service) 
A 3 .253 0. 831 348 12 (Software sharing) 
A 3 .246 0. 853 345 8 (Technical assistance) 
A 3 .241 0. 881 349 6 (Appropriate course ware) 
A 3 .195 0. ,838 343 3 (Software designed for industrial arts) 
C 
Q 
3 .111 0. 817 342 13 (Hardware sharing) 
C 
Q 
3 .081 0. 859 345 4 (User's group or clearinghouse of software) 
C 3 .063 0, .851 347 5 (On-line information exchange) 
D 2 .825 0 .891 337 1 (Interesting group discussion for teachers) 
E 2 .492 0 .974 319 2 (Interesting group discussion for students) 
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Hypothesis 5.2 
Hot There is no difference between industrial arts teachers 
and administrators in the need for each service supported 
by computer centers and schools. 
H,: There is a difference between industrial arts teachers 
and administrators in the need for each service supported 
by computer centers and schools. 
A t-test for independent samples procedure was used to 
test this hypothesis. This hypothesis contained thirteen t-
tests to examine thirteen services supported by computer 
centers and schools. The results of these analyses indicates 
no significant differences between industrial arts teachers 
and administrators regarding the needs of the following 
services; interesting group discussion for teachers, software 
designed for industrial arts, technical assistance, a computer 
center that supports service, and hardware sharing. On the 
other hand, significant differences were found between 
industrial arts teachers and administrators in the needs for 
the following services: interesting group discussion for 
students, user's group or clearinghouse of software for 
industrial arts, on-line information exchange, appropriate 
course ware for computer applications, curriculum guide, 
college courses, in-service training, and software sharing. 
Table 31 presents the results of the t-test for each service. 
Table 31. The t-test for testing the difference between industrial arts teacher (T) 
and administrators (A) in the need for each service 
Factors N Means SD t df Prob 
Interesting group discussion 
for teachers among campuses 
T 
A 
173 
164 
2.786 
2.866 
0.796 
0.982 
-0.816 314. 0 0.4150 
Interesting group discussion 
for students among campuses 
T 
A 
155 
164 
2.271 
2.701 
0.914 
0.986 
-4.037 317. 0 0.0001* 
Software designed for 
industrial arts 
T 
A 
179 
164 
3.190 
3.201 
0.669 
0.992 
-0.122 282. 2 0.9027 
User's group or clearinghouse 
of software for industrial arts 
T 
A 
181 
164 
3.298 
2.842 
0.649 
0.990 
5.012 276. 7 0.0001* 
On-line information exchange T 
A 
183 
164 
3.322 
2.774 
0.655 
0.949 
6.194 285. 3 0.0001* 
Appropriate course ware for 
computer applications 
T 
A 
185 
164 
3.438 
3.018 
0.615 
1.065 
4.532 253. 9 0.0001* 
Curriculum guide T 
A 
184 
164 
3.359 
3.183 
0.654 
0.948 
1.989 285. 0 0.0476* 
Technical assistance T 
A 
181 
164 
3.282 
3.207 
0.661 
1.024 
0.793 273. 9 0.4283 
College courses T 
A 
180 
164 
3.472 
3.061 
0.611 
0.976 
4-630 268. 9 0.0001* 
In-service training T 
A 
184 
164 
3.424 
3.165 
0.596 
0.929 
3.059 271. 9 0.0024* 
A computer center that supports 
service 
T 
A 
180 
164 
3.239 
3.268 
0.610 
0.985 
-0.329 267, .2 0.7424 
Software sharing T 
A 
184 
164 
3.353 
3.140 
0.619 
1.009 
2.341 264. 2 0.0200* 
Hardware sharing T 
A 
180 
164 
3.183 
3.031 
0.664 
0.955 
1.696 283 .4 0.0910 
•Significant at .05 level. 
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Hypothesis 5.3 
Hg: There is no difference between lA majors and non-IA 
majors in the need for each service. 
H,: There is a difference between lA majors and non-IA majors 
in the need for each service. 
A t-test for independent samples procedure was used to 
test this hypothesis. This hypothesis contained thirteen t-
tests to examine thirteen services supported by computer 
centers and schools. The results of these analyses indicates 
no significant differences between lA majors and non-IA majors 
in the needs of the following services: interesting group 
discussion for teachers, software designed for industrial 
arts, appropriate course ware for computer applications, 
curriculum guide, technical assistance, in-service training, a 
computer center that supports service, software sharing and 
hardware sharing. On the other hand, significant differences 
were found between industrial arts teachers and administrators 
in the needs for the following services: interesting group 
discussion for students, user's group or clearinghouse of 
software for industrial arts, on-line information exchange, 
and college courses. Table 32 presents the results of the t-
test for each service. 
Table 32. The t-test for testing the difference between lA major (M) and non-IA 
major (N) in the need for each service 
Factors N Means SD t df Prob 
Interesting group discussion 
for teachers among campuses 
M 
N 
192 
143 
2.906 
2.727 
0.916 
0.849 
1. 824 333. 0 0.0690 
Interesting group discussion 
for students among campuses 
M 
N 
188 
128 
2.606 
2.344 
0.973 
0.959 
2. 370 314. 0 0.0184* 
Software designed for 
industrial arts 
M 
N 
191 
149 
3.272 
3.107 
0.900 
0.746 
1. 847 336. 7 0.0657 
User's group or clearinghouse 
of software for industrial 
arts 
M 
N 
193 
149 
2.979 
3.228 
0.935 
0.727 
—2. 769 340. 0 0.0059* 
On-line information exchange M 
N 
194 
150 
2.933 
3.240 
0.894 
0.766 
-3. 427 338. 4 0.0007* 
Appropriate course ware for 
computer applications 
M 
N 
193 
153 
3.161 
3.340 
0.979 
0.727 
-1. 953 342. ,6 0.0516 
Curriculum guide M 
N 
193 
152 
3.275 
3.283 
0.849 
0.758 
-0. 094 343. 0 0.9250 
Technical assistance M 
N 
192 
150 
3.266 
3.233 
0.914 
0.772 
0. 354 337. 9 0.7236 
College courses M 
N 
193 
148 
3.176 
3.399 
0.872 
0.763 
-2. ,464 339, .0 0.0142* 
In-service training M 
N 
194 
151 
3.263 
3.351 
0.844 
0.695 
-1. 063 341 .9 0.2886 
A computer center that 
supports service 
M 
N 
192 
149 
3.328 
3.161 
0.869 
0.717 
1. 944 337 .7 0.0528 
Software sharing M 
N 
192 
153 
3.219 
3.301 
0.906 
0.726 
-0, .932 343 .0 0.3520 
Hardware sharing M 
N 
190 
149 
3.084 
3.148 
0.863 
0.757 
-0 .709 337 .0 0.4789 
•Significant at .05 level. 
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Hypothesis 5.4 
Hg: There is no difference among small, middle, and large 
schools in the need for each service. 
H,; There is a difference among small, middle, and large 
schools in the need for each service. 
A completely randomized analysis of variance procedure 
was utilized to test this hypothesis. This hypothesis 
contained thirteen ANOVA tests to examine the difference for 
each service among small, middle, and large schools. The 
results of these analyses shows no significant differences 
among small, middle, and large schools in the needs for all 
the services. Hence, all the hypotheses were accepted at the 
.05 level of significance. Table 33 shows a summary of the 
ANOVA test for each service. However, the detailed ANOVA 
summary tables for all the services are given in Appendix F. 
Hypothesis 6.1 
Hq: There is no difference in the suitability among thirteen 
subjects of industrial arts education in the secondary 
schools. 
Hg: There is a difference in the suitability among thirteen 
subjects of industrial arts education in the secondary 
schools. 
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Table 33. Summary for testing the difference among small, 
middle, and large schools in the needs for each 
service 
Service F df Prob R: 
Interesting group discussion 
for teachers 
0 .68 2,333 0 .5080 0 .0041 
Interesting group discussion 
for students 
1 .57 2,315 0 .2101 0 . 0099 
Software designed for 
industrial arts 
0, .09 2,339 0 .9152 0 .0005 
User's group or clearinghouse 
of software 
0. 35 2,341 0 .7048 0 . 0021 
On-line information exchange 0. ,24 2,343 0 .7855 0 .0014 
Appropriate course ware for 
computer applications 
0. 08 2,345 0 .9205 0 . 0005 
Curriculum guide 0. 02 2,344 0 .9761 0. 0001 
Technical assistance 1. 12 2,341 0 .3276 0, .0065 
College courses 0. 10 2,340 0, .9005 0. .0006 
In-service training 0. 51 2,344 0. 6005 0. ,0030 
A computer center that 
supports service 
0. 73 2,340 0. ,4851 0, .0042 
Software sharing 1. 64 2,344 0. ,1963 0. 0094 
Hardware sharing 0. 84 2,338 0. 4336 0. 0049 
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This null hypothesis was rejected. Table 34 indicates 
the results of the ANOVA test. The F value, with 175 and 1878 
degrees of freedom, was 12.07, which was significant at the 
.05 level. In other words, at least one of the subjects is 
different from the others regarding suitability. Table 35 
shows the results of the Duncan's test. The means with the 
same letter were not significantly different. 
Table 34. ANOVA summary table for testing the difference 
in the suitability among thirteen subjects of 
industrial arts education 
Source df Sum of 
Squares 
Mean 
Squares 
F PR > F R2 
Model 175 1171.0253 6.6916 12.07 0.0000* 0.5293 
Error 1878 1041.3802 0.5545 
Corrected 
total 2053 2212.4056 
•Significant at .05 level. 
Hypothesis 6.2 
Hg: There is no difference among small, middle, and large 
schools in the suitability of each subject. 
H„: There is a difference among small, middle, and large 
schools in the suitability of each subject. 
Table 35. Duncan's multiple-range test for the suitability among thirteen subjects 
of industrial arts education 
Duncan Grouping Means SD N Subjects 
A 3.368 0.923 163 11 
A 
B A 3.244 1.033 160 12 
B A 
B A C 3.217 0.963 157 8 
B C 
B D C 3.162 0.993 161 7 
B D C 
B E D C 3.116 1.006 155 10 
B E D C 
F B E D C 3.096 1.064 156 13 
F E D C 
F E D C 3.045 1.059 155 9 
F E D 
F E D 3.012 0.939 162 2 
F E 
F E G 2.948 0.959 155 5 
F G 
F G 
G 
2.923 1.007 156 6 
H G 2.806 1.124 160 1 
H G 
H G 2.776 1.081 156 3 
H 
H 2.734 1.142 158 4 
(Graphic Communication) 
(Electricity Shop) 
(Construction and Livelihood) 
(Blueprint Reading and Planning) 
(Plastics Shop) 
(Metalworking) 
(Introduction to industrial arts) 
(Ceramics Shop) 
(Woodworking) 
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Table 36. Summary for testing the differences among small, 
middle, and large schools for the suitability of 
each subject 
Subject F df Prob RZ 
Introduction to Industrial 
Arts 
4, .44 2,157 0.0133* 0.0535 
Blueprint Reading and 
Planning 
3. ,04 2,159 0.0507 0.0368 
Ceramics Shop 1. ,81 2,153 0.1674 0.0231 
Woodworking 2. ,41 2,155 0.0935 0.0301 
Plastics Shop 0. 21 2,152 0.8090 0.0028 
MetaIworking 0. 09 2,153 0.9105 0.0122 
Electricity Shop 0. 06 2,158 0.9431 0.0007 
Graphic Communication 2. 17 2,154 0.1171 0.0275 
Construction and 
Livelihood 
0. 25 2,152 0.7760 0.0033 
Manufacturing Industry 1. 11 2,152 0.3324 0.0144 
Information Industry 0. 14 2,160 0.8670 0.0018 
Audio-visual Communication 1. 39 2,157 0.2523 0.0174 
Energy and Power 0. 52 2,153 0.5977 0.0067 
•Significant at .05 level. 
A completely randomized analysis of variance procedure 
was utilized to test this hypothesis. This hypothesis 
contained thirteen ANOVA tests to examine the difference for 
each subject among small, middle, and large schools. The 
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results of these analyses indicates no significant difference 
among small, middle, and large schools in the suitability of 
all subjects but "Introduction to industrial arts." Table 36 
shows a summary of the ANOVA test for each subject. However, 
the detailed ANOVA summary tables for all the subject is 
presented in Appendix 6. Also, Table 37 indicates the results 
of the Duncan's test for the subject "Introduction to 
industrial arts." A difference was found between small 
schools and middle schools. 
Table 37. Duncan's multiple-range test for the suitability 
of the subject "Introduction to industrial arts" 
among size groups 
Duncan Standard 
Grouping Means Deviation Number Size groups 
A 
TV 
3.1951 1.0055 41 1 small 
B 
B 
B 
A 
A 2.8400 1.0759 50 3 large 
2.5507 1.1699 69 2 middle 
Hvpothesis 6.3 
Ho: There is no difference among small, middle, and large 
schools in the influence of each factor. 
H,: There is a difference among small, middle, and large 
schools in the influence of each factor. 
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Table 38. Summary for testing the difference among small, 
middle, and large schools in the influence of each 
factor 
Factor df Prob R' 
Articles in professional 0.45 
journals 
Availability of computer 0.14 
equipment in the lab 
Grant of funds for 0.15 
computer equipment 
Grant of funds for computer 0.59 
software 
Increasing use of computers 3.30 
in industry 
Workshops, meetings, programs, 0.12 
provided by Administrations 
of Education 
Courses, workshops, or 
in-service provided by a 
a college or university 
Encouragement from the 1.54 
administration of my school 
Encouragement and help given 0.00 
by another lA teacher 
My interest in computers 1.28 
My ability to write programs 0.22 
Availability of appropriate 0.25 
software (programs) 
Student interest 0.51 
Computer network available 1.31 
for connecting 
2,161 0.6402 0.0055 
2,161 0.8736 0.0017 
2,161 0.8610 0.0019 
2,161 0.5535 0.0073 
2,159 0.0394* 0.0399 
2,161 0.8887 0.0015 
1.42 2,161 0.2445 0.0173 
2,161 0.2156 0.0188 
2,161 0.9956 0.0001 
2,161 0.2796 0.0157 
2,161 0.8065 0.0027 
2,161 0.7784 0.0031 
2,161 0.6001 0.0063 
2,161 0.2725 0.0160 
*Significant at .05 level. 
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A completely randomized analysis of variance procedure 
was utilized to test this hypothesis. This hypothesis 
contained thirteen ANOVA tests to examine the difference for 
each factor among small, middle, and large schools. The 
results of these analyses indicate no significant differences 
among small, middle, and large schools in the influence of all 
factors but the factor "Increasing use of computers in 
industry." Hence, this hypothesis was accepted at the .05 
level of significance with the exception of one factor. Table 
38 shows a summary of the ANOVA test for each factor. The 
detailed ANOVA summary tables for all the factors are given in 
Appendix H. Table 39 indicated the results of the Duncan's 
test for the factor "Increasing use of computers in industry." 
A difference was found between small schools and middle 
schools. 
Table 39. Duncan's multiple-range test for the factor 
"Increasing use of computers in industry" among 
size groups 
Duncan Standard 
Grouping Means Deviation Number Size groups 
A 2.5476 1.1088 42 1 small 
A 
B A 2.1458 1.2202 48 3 large 
B 
B 2.0139 0.9567 72 2 middle 
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Hypothesis 7.1 
Hg: There is no difference among small, middle, and large 
schools in the ideal number of each item of computer 
equipment. 
H,: There is a difference among small, middle, and large 
schools in the ideal number of each item of computer 
equipment. 
A completely randomized analysis of variance procedure 
was utilized to test this hypothesis. This hypothesis 
contained thirteen ANOVA tests to examine the difference for 
each computer equipment among small, middle, and large 
schools. The results of these analyses show no significant 
differences among small, middle, and large schools in the 
ideal number of each item of computer equipment. Hence, this 
hypothesis was accepted at the .05 level of significance. 
Table 40 indicates a summary of the ANOVA test for each item 
of computer equipment. However, the detailed ANOVA summary 
tables for all items of computer equipment are given in 
Appendix I. 
Hypothesis 7.2 
Hg: There is no difference among small, middle, and large 
schools in the ideal number of each computer network 
equipment. 
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Table 40. Summary for testing the differences among small, 
middle, and large schools in the ideal numbers of 
each item of computer equipment 
Computer Equipment F df Prob R: 
Apple II Family/Compatible 2.33 2,161 0.1004 0.0281 
Macintosh Family/Compatible 0.64 2,161 0.5307 0.0078 
IBM PC XT/Compatible 0.76 2,161 0.4699 0.0093 
IBM PC AT 286/Compatible 0.92 2,161 0.4006 0.0113 
IBM PC AT 386/Compatible 0.18 2,161 0.8360 0.0022 
Mono Monitor 1.49 2,161 0.2280 0.0182 
Color Monitor 1.41 2,161 0.2478 0.0172 
EGA Monitor 0.02 2,161 0.9807 0.0002 
VGA Monitor 0. 08 2,161 0.9275 0.0009 
Floppy Disk Drive 0.81 2,161 0.4449 0.0100 
Hard Disk 0.17 2,161 0.8461 0.0021 
Dot Matrix Printer 0.94 2,161 0.3931 0.0115 
Laser Printer 1.39 2,161 0.2529 0.0169 
Plotter 0.30 2,161 0.7432 0.0037 
Mouse 0.81 2,161 0.4448 0.0100 
Light-Pen 0.49 2,161 0.6117 0.0061 
Digitizer 0.46 2,161 0.6322 0.0057 
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H,: There is difference among small, middle, and large 
schools in the ideal number of each computer network 
equipment. 
A completely randomized analysis of variance procedure 
was utilized to test these hypotheses. This hypothesis 
contained thirteen ANOVA tests to examine the difference for 
each item of computer network equipment among small, middle, 
and large schools. 
Table 41. Summary for testing the difference among small, 
middle, and large schools in the ideal number of 
each computer network equipment 
Network Equipment F df Prob R: 
Modem (2400 baud or lower) 2. 35 2,161 0.0991 0 .0283 
Modem (higher than 2400 baud) 0. 03 2,161 0.9685 0 .0004 
Peripheral Sharing Device 0. 12 2,161 0.8827 0 .0015 
Network Interface Card 1. 97 2,161 0.1426 0 .0239 
Internetworking Device 0. 89 2,161 0.4107 0 .0110 
Micro-to-Mainframe Device 0. 89 2,161 0.4107 0 .0110 
Network File Servers 0. 83 2,161 0.4375 0 .0102 
Workstation 0. 75 2,161 0.4752 0 .0092 
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The results of these analyses indicate no significant 
differences among small, middle, and large schools in the 
ideal number of each computer network equipment. Hence, all 
the hypotheses were accepted at the .05 level of 
significance.Table 41 shows a summary of the ANOVA test for 
each item of computer network equipment. The detailed ANOVA 
summary tables for all the computer network equipment items 
are given in Appendix J. 
Hypothesis 7.3 
Hg: There is no difference among small, middle, and large 
schools in the ideal frequency of using each software 
application which involves teacher's use. 
H,: There is a difference among small, middle, and large 
schools in the ideal frequency of using each software 
application which involves teacher's use. 
A completely randomized analysis of variance procedure 
was utilized to test these hypotheses. This hypothesis 
contained thirteen ANOVA tests to examine the difference for 
each software among small, middle, and large schools. The 
results of these analyses present no significant differences 
among small, middle, and large schools in the ideal frequency 
of using each software application which involves teacher's 
use. Hence, all the hypotheses were accepted at the .05 level 
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of significance. Table 42 shows a summary of the ANOVA test 
for each software application which involves teacher's use. 
The detailed ANOVA summary tables for all the software 
programs which involved teachers use are given in Appendix K. 
Table 42. Summary for testing the difference among small, 
middle, and large schools in the ideal frequency of 
using each software application which involves 
teacher's use 
Software Application F df Prob R: 
Authoring Program 1. 12 2,161 0.3275 0.0138 
Demonstration Program 0. 59 2,161 0.5574 0.0072 
Gradebook Program 0. 80 2,161 0.4521 0.0098 
Test Generators 0. 62 2,161 0.5390 0.0076 
Communications Program 0. 51 2,161 0.6015 0.0063 
Electronic Spreadsheet 0. 17 2,161 0.8471 0.0021 
Information Service 0. 82 2,161 0.4413 0.0101 
Laboratory Tool 0. 44 2,161 0.6420 0.0055 
Word Processing 0. 50 2,161 0.6105 0.0061 
Hypothesis 7.4 
Hg: There is no difference among small, middle, and large 
schools in the ideal frequency of using each software 
application which involves student's use. 
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H,: There is a difference among small, middle, and large 
schools in the ideal frequency of using each software 
application which involves student's use. 
A completely randomized analysis of variance procedure 
was utilized to test this hypothesis. This hypothesis 
contained thirteen ANOVA tests to examine the difference for 
each software among small, middle, and large schools. 
Table 43. Summary for testing the difference among small, 
middle, and large schools in the ideal frequency of 
using each software application which involves 
student's use 
Software Application F df Prob R: 
Drill and Practice 0. ,52 2,161 0.5947 0.0064 
Educational Game 0. 68 2,161 0.5058 0.0084 
Laboratory Simulation 0. 30 2,161 0.7437 0.0037 
Programming 0. 75 2,161 0.4743 0.0092 
CAD 0. 02 2,161 0.9781 0.0003 
Tutorials 0. 16 2,161 0.8482 0.0020 
Communications Program 1. 76 2,161 0.1749 0.0214 
Electronic Spreadsheet 0. 67 2,161 0.5110 0.0083 
Information Service 1. 43 2,161 0.2430 0.0174 
Laboratory Tool 0. 11 2,161 0.8947 0.0014 
Word Processing 0. 24 2,161 0.7862 0.0030 
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The results of these analyses indicate no significant 
differences among small, middle, and large schools in the 
ideal frequency of using each software application which 
involves student's use. Hence, this hypothesis was accepted 
at the .05 level of significance. Table 43 shows a summary of 
the ANOVA test for each software application which involves 
student's use. However, the detailed ANOVA summary tables for 
all the software programs which involves student's use are 
given in Appendix L. 
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CHAPTER V. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 
The first four chapters of this study addressed 
introduction of the study, a review of the literature, 
methodology and procedures, and analysis of data and findings 
of the study. The purpose of this chapter is to summarize the 
preceding chapters, draw conclusions based on the findings, 
develop the general computer network configuration, and 
present recommendations. 
Summary 
The computer network system presents a new and exciting 
intellectual challenge. Computer network systems impose the 
task of becoming computer literate, which, in some instances, 
calls for special instruction and hardware installation. 
Because of these demands, this study sought to determine needs 
of educational computer network systems based on the current 
status. Specificaly, this study was concerned with answering 
the following questions: 
1. How many computer equipment capabilities are 
currently available for industrial arts teachers in 
the secondary schools in Taiwan? 
2. What kinds of computer equipment are currently 
available for industrial arts teachers in the 
secondary schools in Taiwan? 
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How many computer network equipment systems are 
currently available for industrial arts teachers in 
the secondary schools in Taiwan? 
What kinds of computer network equipment are 
currently available for industrial arts teachers in 
the secondary schools in Taiwan? 
What kinds of software applications are currently 
used for industrial arts education in secondary 
schools in Taiwan? 
What kinds of software applications should be used 
for industrial arts education in secondary schools 
in Taiwan? 
What kinds of services are required for industrial 
arts teachers using computers and/or computer 
network systems to teach in secondary schools in 
Taiwan? 
What kind of in-service training is required for 
industrial arts teachers using computers and/or 
computer networks systems to teach in secondary 
schools in Taiwan? 
What factors encourage industrial arts teachers to 
use computers and computer network to teach? 
What subjects of industrial arts education in Taiwan 
are suitable for computer instruction applications? 
156 
11. What is the general configuration of educational 
computer networks in the United States? 
12. What kinds of configuration of educational computer 
networks are appropriate for industrial arts 
education in secondary schools in Taiwan? 
Evidence to answer to the questions raised by the 
statement of the problem was guided by the examination of the 
hypotheses of this study. 
There were two survey instruments; Form A and Form B. 
Form A was designed for industrial arts teachers and divided 
into seven parts. Part I sought demographic information and 
general information. Part II asked the information about 
computer equipment. Part III queried different types of 
computer software applications. Part IV asked information 
about computer network equipment. Part V involved fourteen 
factors which may encourage the use of computers in industrial 
arts classrooms. Part VI asked to indicate what kinds of 
services and in-service training, and what contents of in-
service training they needed most. Part VII listed thirteen 
subjects in industrial arts education. The respondents were 
asked to indicate how suitable the computer network system was 
to teach each subject. 
Form B was designed for administrators in the secondary 
schools and included two parts. Part I sought demographic 
information and general information. Part II was the same as 
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Part VI in Form A. The respondents were asked to indicate 
what kinds of services and in-service training, and what 
contents of in-service training they needed most. 
The questionnaires were mailed to 220 schools which were 
randomly selected. Finally, 164 (74.5%) usable questionnaires 
from lA teachers and 187 (85%) usable questionnaires from 
administrators were collected. According to the analyses of 
instrument, the demographic data are summarized as follows. 
Major 
Of the industrial arts teachers, 150 (91.5%) majored in 
industrial arts education for their undergraduate degrees. 
Fourteen (8.5%) of the industrial arts teachers majored in 
other than industrial arts education for their undergraduate 
degrees. Forty-four (23.9%) of the administrators majored in 
industrial arts education for their undergraduate degrees and 
140 (76.1%) of the administrators majored in a field other 
than industrial arts education for their undergraduate 
degrees. 
Educational level 
Among the industrial arts teachers, 8 (4.9%) had a junior 
college diploma, 152 (92.7%) earned the bachelor's degree, and 
4 (2.4%) earned the master's degree. Among the 
administrators, 14 (7.5%) had a junior college diploma, 164 
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(87.7%) earned the bachelor's degree, and 9 (4.8%) earned the 
master's degree. 
Teaching experience 
Regarding years as industrial arts teachers, 12 (7.3%) 
teachers have taught for 1-5 years, 38 (23.2%) teachers have 
taught for 6-10 years, 32 (19.5%) teachers have taught for Il­
ls years, and 82 (50%) teachers have taught for more than 15 
years. In regard to the working experience, 26 (14.1%) 
administrators have worked for 1-5 years, 19 (10.3%) 
administrators have worked for 6-10 years, 36 (19.5%) 
administrators have worked for 11-15 years, and 104 (56.2%) 
administrators have worked for more than 15 years. 
Age 
The industrial arts teachers were grouped into the age 
ranges of 30 or less (11.0%), 31-40 (43.9%), 41-50 (31.7%), 
and 51-60 (13.4%). The administrators were grouped into the 
age ranges of 30 or less (11.2%), 31-40 (33.2%), 41-50 
(38.0%), and 51-60 (17.6%). 
School size 
With respect to school size, 42 (25.6%) industrial arts 
teachers teach in small schools (less than 1,500 students), 72 
(42.9%) teachers teach in middle size schools (1,501-3,000 
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students), and 50 teachers teach in large schools (more than 
3,000 students). With respect to school size, 87 (46.8%) 
administrators work in small schools (less than 1,500 
students), 63 (33.9%) administrators work in middle size 
schools (1,501-3,000 students), and 36 (19.3%) administrators 
work in large schools (more than 3,000 students). 
Computer learning experience 
In regard to the computer learning experience, 156 
(95.1%) industrial arts teachers have in-service training 
related to computers, and 8 (4.9%) teachers did not have any 
training. In regard to the computer learning experience, 165 
(88.2%) administrators have in-service training related to 
computer, and 22 (11.8%) administrators did not have any 
training. 
Network learning experience 
For computer network learning experience, 115 (71.0%) 
teachers had in-service training related to computer networks 
and 47 (29.0%) teachers did not have any experience with 
computer networks. In regard to the computer network learning 
experience, 50 (26.7%) administrators have in-service training 
related to computer networks, and 137 (73.3%) administrators 
did not have any experience with computer networks. 
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Usage of computers and computer network 
Among the industrial arts teachers, 4 (2.4%) used 
computers to teach industrial arts and 160 (97.6%) did not 
used computers to teach industrial arts. Also, 2 (1.2%) used 
computer networks to teach industrial arts, and 162 (98.8%) 
did not used computer networks to teach industrial arts. 
Conclusions 
The major conclusions and statistical findings of the 
study, related to each hypothesis, are presented in this 
section. 
The results of those analyses related to hardware 
equipment yielded no significant differences between current 
numbers and ideal numbers of the following computer equipment: 
Apple II Family/Compatible, Macintosh Family/Compatible, IBM 
PC XT/Compatible, and color monitor. On the other hand, 
significant differences were found between current numbers and 
ideal numbers of the following computer equipment: IBM PC AT 
286/Compatible, IBM PC AT 386/Compatible, mono monitors, EGA 
monitors, VGA monitors, floppy disk drives, hard disks, dot 
matrix printers, laser printers, plotters, mouse controlers, 
light-pens, and digitizers. 
As for the hardware equipment, no significant differences 
were detected among small, middle, and large schools in the 
ideal number of each item of computer equipment. 
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When testing the priority to purchase computer equipment, 
it was found that at least one of the computer equipment items 
was different from the others in the priority to purchase in 
the future. Two items with higher priority to purchase were 
dot matrix printers and mouse. 
The results of those analyses related to network 
equipment yielded significant differences between current 
numbers and ideal numbers of the computer network equipment. 
Another finding was no differences existed among small, 
middle, and large schools in the ideal number of each computer 
network equipment. When testing the priority to purchase 
computer network equipment, it was found that at least one of 
the computer network equipment items was different from the 
others in the priority to purchase in the future. Those items 
with higher priority to purchase were high-speed modems, 
network interface cards, and workstations. 
The results of the analyses related to software 
applications which involve teachers yielded significant 
differences between current frequency and ideal frequency for 
all software applications. By testing the ideal frequency of 
using each software application which involves teacher's use, 
it was found that no significant differences existed among 
small, middle, and large schools in the ideal frequency of 
using each software application. 
162 
The results of the analyses related to the software 
applications which involves student's use yielded significant 
differences between current frequency and ideal frequency for 
all software applications. By testing the ideal frequency of 
using each software application which involves student's use, 
it was found that no significant differences existed among 
small, middle, and large schools in the ideal frequency of 
using each software application. 
When testing the differences among the fourteen factors 
which affect the use of computers and computer networks, it 
was found that at least one of the factors was significantly 
different from the others in the degree of influence. 
Furthermore, significant differences were found between "My 
interest in computers" and "Articles in professional 
journals," and between "Workshops provided by Administrations 
of Education" and "Articles in professional journals." 
Considering the size of schools, a significant difference was 
found for the factor, "Increasing use of computers in 
industry," between small and middle size schools. 
By testing the differences among the services supported 
by computer centers and schools, it was found that at least 
one service was different from the others in perceived needs. 
Furthermore, the results of the Duncan's multiple-range test 
indicated that it is possible to divide those services into 
subgroups according to the same degree of needs. 
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By testing the differences between industrial arts 
teachers and administrators for each computer service, it was 
found that no significant differences existed between 
industrial arts teachers and administrators in the needs of 
the following services: interesting group discussion for 
teachers, software designed for industrial arts, technical 
assistance, a computer center that supports service, and 
hardware sharing. On the other hand, significant differences 
were found between industrial arts teachers and administrators 
in the needs for the following services: interesting group 
discussion for students, user's group or clearinghouse of 
software for industrial arts, on-line information exchange, 
appropriate course ware for computer applications, curriculum 
guide, college courses, in-service training, and software 
sharing. 
The results of testing the differences between lA majors 
and non-IA majors for each computer service yielded no 
significant differences in the needs of the following 
services: interesting group discussion for teachers, software 
designed for industrial arts, appropriate course ware for 
computer applications, curriculum guide, technical assistance, 
in-service training, a computer center that supports service, 
software sharing, and hardware sharing. On the other hand, 
significant differences were found between industrial arts 
teachers and administrators in the needs for the following 
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services: interesting group discussion for students, user's 
group or clearinghouse of software for industrial arts, on­
line information exchange, and college courses. 
Considering the size of the school, it was found that no 
significant differences existed among small, middle, and large 
schools in terms of the needs for all services. 
When testing the differences regarding the suitability 
among thirteen subjects of industrial arts education, it was 
found that at least one of the subjects was different from the 
others with regards to suitability. Furthermore, the Duncan's 
multiple-range test indicated that it is possible to divide 
those subjects into several subgroups with the same level of 
suitability. 
Regarding the size of school, the analysis results 
yielded no differences among small, middle, and large schools 
regarding the suitability of all subjects except "Introduction 
to industrial arts." The difference was found between small 
and middle size schools. 
Development of General Configuration 
The configuration of educational computer network systems 
for secondary industrial arts education in Taiwan will be 
constructed based on statistical findings of this research. 
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Nature of the computer network 
1. This network system will be a system which extends 
the existing equipment in secondary schools in 
Taiwan. 
2. Industrial arts teachers will use this network 
system to teach knowledge of computer networks 
itself as a content of the subject of communication. 
In all the major fields of technology, computer 
networks will serve as a tool to help students 
access up-to-date technological information. 
3. It will be a service-oriented computer network 
system. Services can be provided by computer 
centers, teachers, students, or experts in related 
fields. 
Hardware and software 
All hardware equipment was designed for fifty students 
per class. For example, total computer units are twenty-five 
so two students share one computer unit. No matter what the 
category size of schools maybe, each school needs the same 
numbers of equipment. Table 44 shows the purchasing priority 
and numbers of computers. Table 45 shows the purchasing 
priority and numbers of input devices. Table 46 shows the 
purchasing priority and numbers of output devices . Table 47 
shows the purchasing priority and numbers of secondary storage 
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devices. Table 48 shows the purchasing/building priority and 
numbers of network equipment. 
Table 44. Purchasing priority and numbers of computers 
Priority Computers Numbers 
1 IBM PC AT 286/Compatible 13 
2 IBM PC AT 386/Compatible 12 
Table 45. Purchasing priority and numbers of the input 
devices 
Priority Input Devices Numbers 
1 Mouse 25 
2 Light-pen 1 
3 Digitizer 3 
Table 46. Purchasing priority and numbers of the output 
devices 
Priority Output Devices Numbers 
1 Dot Matrix Printer 5 
2 Laser Printer 1 
3 EGA Monitor 13 
4 VGA Monitor 12 
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Table 47. Purchasing priority and numbers of the secondary 
storage devices 
Priority Secondary Storage Devices Numbers 
1 Floppy Disk Drive 50 
2 Hard Disk 25 
Table 48. Purchasing/building priority and numbers of network 
equipment 
Priority Network Equipment Numbers 
1 High Speed Modem 5 
2 Network Interface Card 25 
3 Network File Servers 2 
The workstations are personal computers with network 
interface cards. The file servers run the network operating 
system software, regulate communications between the personal 
computers attached to them, and manage any shared resources 
that may be connected. 
Services and in-service training 
After computer networking systems are built, services and 
in-service training courses should be supported by computer 
centers and schools. Table 49 presents the services that 
should be supported and how necessary each service would be to 
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help industrial arts teachers. Tables 50 and 51 present what 
types and contents of in-service training teachers are 
interested in receiving. 
Table 49. Services and necessity for each service 
Necessity Services 
1 In-service training opportunities 
2 Formal courses (credit) 
3 Curriculum guide 
4 Software distribution 
5 Technical assistance 
6 Industrial Arts course ware consultant 
7 Industrial Arts course ware design 
8 Hardware sharing 
9 Software directory collection 
10 Information exchange/bulletin board system 
11 Interesting group discussion for teachers 
12 Interesting group discussion for students 
Table 50. Priority and types of in-service training 
Priority Types 
1 Short term course 
2 Long term course 
3 Visiting activity 
4 Seminar 
5 Speech 
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Table 51. Priority and contents of in-service training 
Priority Contents 
1 Basic computer network knowledge 
2 Basic operation skill 
3 Software packages 
4 Basic computer knowledge 
5 Basic interface knowledge 
6 Low-level languages 
7 High-level languages 
Administration supports 
To encourage teachers and administrators to use computer 
network systems, the following approaches are listed, based on 
their importance (see Table 52). 
Suitability of subjects 
Creating lA teaching guide-line for using computer 
network systems could provide teachers with a good beginning 
to use networks in teaching. The suitability of using 
computer network systems to teach thirteen subjects are listed 
in Table 53. 
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Table 52. Importance and approaches to encourage teachers and 
administrators to use computer network system 
Importance Approach 
1 Formal workshops, meeting provided by 
administrations of education 
2 Increasing personal ability of writing programs 
3 Increasing funds to purchase computer software 
4 Experts design appropriate program for lA 
courses 
5 Formal student discussion groups to increase 
student interest in computers 
6 Formal teacher discussion groups to increamse 
teacher interest in computers 
7 Encouraging teachers to use computer and 
computer networks 
8 Increasing funds to purchasing computer 
hardware 
9 Purchasing professional journals for lA 
teachers 
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Table 53. Suitability of using computer network systems to 
teach subjects in industrial arts 
Suitability Subject 
1 Information Industry 
2 Audio-visual Communication 
3 Graphic Communication 
4 Electricity Shop 
5 Manufacturing Industry 
6 Energy and Power 
7 Construction and Livelihood 
8 Blueprint Reading and Planning 
9 Plastics Shop 
10 Metalworking 
11 Introduction to Industrial Arts 
12 Ceramics Shop 
13 Woodworking 
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Author Discussion 
The results of comparing the responses of administrators 
and teachers regarding the needs of each computer service 
indicated that administrators tended to emphasize computer 
service as a way of improving campus communication. 
Administrator group had higher means on the service of 
"interesting group discussion for students among campuses". 
An administrator may want to use a computer network system as 
an auxiliary communication among students and teachers. By 
using a computer network system, it is possible to make the 
two-way communication much faster and effective on campus. 
Teacher group had higher means on the other items of 
those services with significant difference between 
administrators and teachers. It seems that teachers need 
those services which could support them more in terms of 
resource and information for teaching industrial arts such as 
"curriculum guide", "software sharing", "Clearing house of 
software", and "on-line information exchange". 
The results of comparing lA major and non-IA major 
regarding the need for computer services indicated that the 
non-IA teacher group had significantly higher means regarding 
the need of services of "college courses", "on-line 
information exchange", and "clearing house of software". On 
the other hand, lA major teachers had higher means regarding 
the need for service of "interesting group discussion for 
173 
students among campuses". This may be interpreted that lA 
major teacher had a better preparation for using a computer 
network to help students learn while the non-IA major teachers 
need more computer service to improving their own ability of 
handling a computer network system. 
Considering the budget for setting up a computer network 
lab, it is suggested that establishing a special fund to 
purchase all the computer equipment at once would be 
preferred. However, if there is no special funding for this 
purpose, the following alternative way could be used to set up 
a computer network lab. The alternative way of establishing a 
computer network lab was based on the following three stages: 
1) establishing a basic function lab with a limited number of 
each item of essential equipment, 2) establishing a basic 
function lab with adequate number of each item of equipment, 
and 3) establishing a full function lab with optimum 
equipment. A basic function lab is a lab using stand alone 
personal computer with modem for communicating through a 
telephone line. The equipment required for a basic function 
lab are IBM PC AT/ compatible, EGA monitor. Modem, mouse, 
floppy disk drive, hard-disk, and dot matrix printer. These 
items of equipment provide a good beginning of establishing a 
computer network lab. The number of each item of equipment 
has to be decided by considering the amount of budget 
available. 
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A full function lab is a lab with local area network 
capabilities. Local area network operating system will be 
another important issue that has to be addressed. A local 
area network links personal computers together so they can 
communicate and share resources locally. For running a local 
area network, it is important to have one high performance and 
reliable network operating system. It is suggested the 
NetWare, Novell's network operating system, could be used. 
NetWare was designed to run on a variety of network hardware, 
both from Novell and other vendors. This special character, 
media independence, allows NetWare to run on more than 30 
different types of networks. It supports different interface 
cards that could be used with an IBM PC/compatible, such as 
Ethernet, 3COM, ARCnet and Token-Ring. It also provides a 
wide variety of tools that allow a teacher to monitor, 
control, and configure the system. This system makes the 
network maintenance much easier. Teachers could save a lot of 
time on managing the network system. Another important reason 
of using NetWare is that it is compatible with the existing 
Chinese system. 
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Recommendations 
It is recommended that the findings of this study be; 
1. Utilized by educators and administrators to 
implement computer network systems for lA education, 
2. Used in teacher preparation institutions for 
improving programs, and 
3. Used for administrative decision-making to establish 
a national wide computer network system for 
secondary education. 
Based on the findings and conclusions of this study, the 
following recommendations for further research are presented. 
1. A future study of the computer network system for 
subjects areas other than industrial arts for secondary 
education in Taiwan. 
2. Furthermore, it is necessary to do the research that 
could answer the question of "what is the network transmission 
speed required by each certain type of software." 
3. A further study should be conducted to investigate 
students', teachers', administrators', and parents' attitudes 
toward using computer network systems to learn. 
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SURVEY OF COMPUTER AND NETWORK 
USED IN INDUSTRIAL ARTS 
Form A: For Industrial Arts Teachers 
Part I: General Information 
Directions: Please place an (X) in the appropriate space for each of the 
following questions: 
1. Is your undergraduate major industrial arts? 
( ) Yes ( ) No 
2. What is the highest degree you earned? 
( ) Bachelor's ( ) Master's ( ) Doctorate 
( ) Other 
3. How many years have you taught? 
( ) 1-5 years ( ) 6-10 years ( ) 11-15 years 
( ) more than 15 years 
4. What is your age? 
( ) 30 or less ( ) 31-40 ( ) 41-50 
( ) 51-60 
5. Had you had any in-service training related to computer ? 
( ) Yes ( ) No 
6. Had you had any in-service training related to computer network? 
( ) Yes ( ) No 
7. What is the size of your school? 
( ) Less than 1,500 students ( ) 1,501 - 3,000 students 
( ) More than 3,000 students 
8. Do you use computers to teach industrial arts? 
( ) Yes ( ) No 
If no, please give the reason(s): 
( ) Lack of money to buy equipment. 
( ) Lack of information to apply computers in the classroom. 
( ) Lack of knowledge to use computers. 
( ) Lack of supports from administrators. 
( ) No needed. 
( ) Other 
(please specify) 
9. Do you use computer networks to teach industrial arts? 
{ ) Yes ( ) No 
If no, please give the reason(s): 
( ) Lack of money to buy equipment. 
( ) Lack of information to apply computers network in the classroom. 
( ) Lack of knowledge to use computers network. 
( ) Lack of supports from administrators. 
( ) No needed. 
( ) Other 
(please specify) 
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Part II: Hardware 
Directions: Under column "CURRENT," please write down the number of each 
brand/model of computer equipment available in your school now. 
Under column "IDEAL," write down the ideal number you believe 
should have in your situation. Then, under column "PRIORITY," 
circle the number which corresponds to the priority to purchase 
or to be established in the future. 
PRIORITY 
(0) No need 
(1) Need one year later 
(2) Need next year 
(3) Need next semester 
(4) Need immediately 
APPLE II FAMILY/COMPATIBLE 
MACINTOSH FAMILY/COMPATIBLE 
IBM PC XT/COMPATIBLE 
IBM PC AT 286/COMPATIBLE 
IBM PC AT 386/COMPATIBLE 
OTHER BRANDS 
MONITOR MONO 
COLOR 
EGA 
VGA 
FLOPPY DISK DRIVE 
HARD DISK 
DOT MATRIX PRINTER 
LASER PRINTER 
PLOTTER 
MOUSE 
LIGHT PEN 
DIGITIZER 
CURRENT IDEAL PRIORITY 
0 12 3 4 
0 12 3 4 
0 12 3 4 
0 12 3 4 
0 12 3 4 
0 12 3 4 
0 12 3 4 
0 12 3 4 
0 12 3 4 
0 12 3 4 
0 12 3 4 
0 12 3 4 
0 12 3 4 
0 12 3 4 
0 12 3 4 
0 12 3 4 
0 12 3 4 
0 12 3 4 
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Part Hit Software 
Section 1; Applications involving TEACHER use. 
Directions: Please read each definition of computer application carefully, 
and circle the number which best describes your CURRENT 
FREQUENCY of use of that application. And also, please circle 
the number which best describes what you believe the IDEAL 
FREQUENCY of your use of that application. 
FREQUENCY 
(0) No use/no need 
(1) Less than 12 times per year 
(2) Monthly 
(3) Weekly 
(4) Daily 
CURRENT IDEAL 
FREQUENCY FREQUENCY 
1. Authoring programs: Computer programs which 01234 01234 
facilitate the development of computer based 
lessons. 
2. Demonstration programs: 
used in the same way as 
are used, to illustrate 
entire class. 
These programs are 
blackboards and films 
a concept for an 
0 1 2 3 4  0 1 2 3 4  
3. Gradebook programs: These computer programs 01234 01234 
are designed to handle information related to 
student grades. The user can establish a 
class roster, enter scores, calculate grades 
and statistics, and print detailed reports. 
4. Test generators: These programs allow the 01234 01234 
user to create tests quickly from questions 
previously stored on diskette. Test 
generators usually provide question banks on 
disk while also allowing users to create 
their own. 
5. Communications: Programs and equipment which 01234 01234 
allow a computer or terminal to communicate 
with a host computer, usually over phone lines 
or networking system. 
6. Electronic spreadsheet programs: A software 01234 01234 
development tool which allows the user to 
develop a spreadsheet that contains both data 
and formulas. 
7. Information services: Large computer system 01234 01234 
containing many data bases and communications 
services. Individuals may access an information 
service with a computer and have access to the 
information storehouses available. 
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FREQUENCY 
(0) No use/no need 
(1) Less than 12 times per year 
(2) Monthly 
(3) Weekly 
(4) Daily 
8. Laboratory tool: The use of computers, 
along with additional interfaces, to capture, 
store, analyze and display experimental data. 
This category includes control system. 
9. Word processing programs: These programs 
facilitate the rapid production of typed 
documents. In the classroom they may be used 
to produce lab reports, term papers, handouts, 
memos, letters and overlays. 
CURRENT IDEAL 
FREQUENCY FREQUENCY 
0 1 2 3 4  0 1 2 3 4  
0 1 2 3 4  0 1 2 3 4  
Section 2: Applications involving STUDENT use. 
1. Drill and practice: The use of computer 
programs to memorize facts, such as formulas. 
2. Educational games: Computer programs designed 
to be entertaining but having educational 
value. 
3. Laboratory simulation programs; These 
programs simulate laboratory experiments on a 
computer system. These might be called 
"pseudo-experiment." 
4. Programming as a learning tool; Assigning 
students to write a computer program to solve 
a problem with the objective of learning the 
lA concepts involved thoroughly. 
5. Computer aided design S drafting: These 
programs provide students a computer 
environment to drawing and design. 
6. Tutorials; These programs provide explicit 
content instruction to students. 
7. Communications: Programs and equipment which 
allow a computer or terminal to communicate 
with a host computer, usually over phone lines 
or networking system. 
8. Electronic spreadsheet programs: A software 
development tool which allows the user to 
develop a spreadsheet that contains both data 
and formulas. 
CURRENT IDEAL 
FREQUENCY FREQUENCY 
0 1 2 3 4  0 1 2 3 4  
0 1 2 3 4  0 1 2 3 4  
0 1 2 3 4  0 1 2 3 4  
0 1 2 3 4  0 1 2 3 4  
0 1 2 3 4  0 1 2 3 4  
0 1 2 3 4  0 1 2 3 4  
0 1 2 3 4  0 1 2 3 4  
0 1 2 3 4  0 1 2 3 4  
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FREQUENCY 
(0) No use/no need 
(1) Less than 12 times per year 
(2) Monthly 
(3) Weekly 
(4) Daily 
CURRENT IDEAL 
FREQUENCY FREQUENCY 
9. Information services: Large computer system 01234 01234 
containing many data bases and communications 
services. Individuals may access an information 
service with a computer and have access to the 
information storehouses available. 
10. Laboratory tool: The use of computers, 01234 01234 
along with additional interfaces, to capture, 
store, analyze and display experimental data. 
This category includes control system. 
11. Word processing programs: These programs 01234 0 12 3 4 
facilitate the rapid production of typed 
documents. In the classroom they may be used 
to produce lab reports, term papers, handouts, 
memos, letters and overlays. 
Part IV: Computer networks equipment 
Section 1: Data Communication/Local Area Networks/Wide Area Networks 
Directions: Under column "CURRENT," please write down the number of each 
brand/model of computer equipment available in your school now. 
Under column "IDEAL," write down the ideal number you believe 
should have in your situation. Then, under column "PRIORITY," 
circle the number which corresponds to the priority to purchase 
or to be established in the future. 
PRIORITY 
(0) No need 
(1) Need one year later 
(2) Need next year 
(3) Need next semester 
(4) Need immediately 
1). Hardware Components 
CURRENT IDEAL PRIORITY 
Modems; 2400 baud or lower 0 12 3 4 
Modems: greater than 2400 baud 0 12 3 4 
Peripheral sharing device 0 12 3 4 
Network interface cards 0 12 3 4 
Internetworking (gateways, bridges, 0 12 3 4 
routers, protocol converters) 
Micro-to-mainframe equipment (i.e., 0 12 3 4 
3270 emulation boards) 
Network file servers 0 12 3 4 
Workstation 0 12 3 4 
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Section 2; Operating systems/Data Communication systems/Utilities 
Directions: Please answer the following questions. 
1. What kind of data communication system you use in your school? (check 
ALL that apply). 
( ) Ethernet ( ) Token Ring ( ) Token Bus ( ) TCP/IP 
( ) Novell ( ) MAP ( ) XNS ( ) TOP 
( ) Decnet ( ) SNA ( ) OTHER 
2. What kind of operating systems you use in your school? (check ALL that 
apply). 
( ) MVS ( ) VMS ( ) XENIX ( ) MVS/ESA 
( ) MVS/XA ( ) DOS/VSE ( ) MS-DOS ( ) OS/400 
( ) VM ( ) UNIX ( ) OS/2 ( ) OTHER 
3. What kind of utility you use in your school? (check ALL that apply). 
( ) Kermit ( ) UUCP ( ) FTP ( ) NFS 
( ) E-mail(SMTP) ( ) TELNET ( ) OTHER 
Part V: Factors affect the use of computers and computer network in 
teaching 
Section 1: Factors That Have Encouraged Computer Usage. 
Directions; Fourteen factors that may encourage the use of computers in 
Industrial Arts courses are listed below. Please circle the 
number that best indicates the extent to which 
each factor influenced your use. 
INFLUENCE 
(0) Not applicable 
(1) No influence 
(2) Limited influence 
(3) Some influence 
(4) Much influence 
INFLUENCE 
1. Articles in professional journals 0 12 3 4 
2. Availability of computer equipment in our lab. 0 12 3 4 
3. Grant of funds for computer equipment. 0 12 3 4 
4. Grant of funds for computer software. 0 12 3 4 
5. Increasing use of computers in industry 0 12 3 4 
6. Workshops, meetings, or programs provided by 0 12 3 4 
Administrations of Education. 
7. Courses, workshops, or in-service provided by 0 12 3 4 
a college or university. 
8. Encouragement from the administration of my school. 0 12 3 4 
9. Encouragement and help given by another industrial 0 12 3 4 
arts teacher. 
10. My interest in computers. 0 12 3 4 
11. My ability to write programs 0 12 3 4 
12. Availability of appropriate software (programs) 0 12 3 4 
13. Student interest 0 12 3 4 
14. Information through networking system 0 12 3 4 
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Part VI: Needs assessment 
Section 1; Service 
Directions: If we are going to create a computer networking system among 
the computer center and schools to support service for 
Industrial Arts education. Five services listed below and 
please indicate how necessary each service would be to help 
you teach your industrial arts classes. 
NEED 
(0) Not applicable 
(1) Not need at all 
(2) Need slightly 
(3) Need somewhat 
(4) Need very much (would be 
essential to increasing my usage) 
NEED 
1. Interesting group discussion for teachers 
2. Interesting group discussion for students 
3. Software (programs) designed for Industrial Arts. 
4. User's group or clearinghouse of software for 
Industrial Arts courses. 
5. On-line information exchange. 
6. Appropriate course ware for computer applications 
(includes textbooks, student workbooks, etc.) 
7. Curriculum guide(s) that would describe how 
computers fit into the Industrial Arts curriculum. 
8. Technical assistance—access to someone who could 
answer my questions when I run into a problem. 
9. College courses that would improve your knowledge 
and skills for using computer. 
10. In-service opportunities to improve your knowledge 
and skills for using computers. 
11. A computer center that supports services. 
12. Software sharing 
13. Hardware sharing 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
Section 2: In-service training 
Directions: If we are going to create a computer networking system among 
the computer center and schools to support in-service 
training for Industrial Arts education. Please indicate what 
types and what content of in-service training programs which 
you are interesting to attend and would help you teach. 
Please an (X) to the left of each statement. Answers could be 
more than one. 
TYPES OF IN-SERVICE TRAINING 
1. Short term course. 
2. Long term course. 
3. Seminar. 
4. Visiting activity. 
5. Speech. 
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CONTENT OP IN-SERVICE TRAINING 
Basic operation skill. 
Basic computer knowledge. 
High-level language. 
Low-level language. 
Software package. 
Basic computer network knowledge. 
Basic interface knowledge. 
Part VII; Suitability of Subjects 
Directions: The following items are different subjects in Industrial Arts 
Education. Please indicate the degree of suitability to use 
compute network system to teach. 
SUITABILITY 
(0) Not Applicable 
(1) Not suitable 
(2) Slight suitable 
(3) Somewhat suitable 
(4) Very suitable 
1. Introduction to Industrial Arts. 
2. Blueprint Reading and Planning. 
3. Ceramics Shop. 
4. Woodworking. 
5. Plastics Shop. 
6. Met aIworking. 
7. Electricity Shop. 
8. Graphic Communication. 
9. Construction and Livelihood. 
10. Manufacturing Industry. 
11. Information Industry. 
12. Audio-visual Communication. 
13. Energy and Power. 
SUITABILITY 
0 12 3 4 
0 12 3 4 
0 12 3 4 
0 12 3 4 
0 12 3 4 
0 12 3 4 
0 12 3 4 
0 12 3 4 
0 12 3 4 
0 12 3 4 
0 12 3 4 
0 12 3 4 
0 12 3 4 
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SURVEY OF COMPUTER AND NETWORK 
USED IN INDUSTRIAL ARTS 
Form B: For Administrators 
Part I: General Information 
Directions: Please place an (X) in the appropriate space for each of the 
following questions: 
1. Is your undergraduate major Industrial Arts? 
( ) ïes ( ) No 
2. What is the highest degree you earned? 
( ) Bachelor's ( ) Master's ( ) Doctorate's 
( ) Other 
3. How many years have you taught? 
( ) 1-5 years ( ) 6-10 years ( ) 11-15 years 
( ) more than 15 years 
4. What is your Age? 
( ) 30 or less ( ) 31-40 ( ) 41-50 
( ) 51-60 
5. Had you had any in-service training related to computer ? 
( ) Yes ( ) No 
6. Had you had any in-service training related to computer network? 
( ) Yes ( ) No 
7. What is the size of your school? 
( ) Less 1,500 students ( ) 1,501 - 3,000 students 
( ) 3,001 and over students 
Part lit Needs assessment 
Section 1: Service 
Directions: If we are going to create a computer networking system among 
the computer center and schools to support service for 
Industrial Arts education. Five services listed below and 
please indicate how necessary each service would be to help 
you teach your industrial arts classes. 
NEED 
(0) Not applicable 
(1) Not need at all 
(2) Need slightly 
(3) Need somewhat 
(4) Need very much (would be 
essential to increasing my usage) 
NEED 
1. Interesting group discussion for teachers 
2. Interesting group discussion for students 
3. Software (programs) designed for Industrial Arts. 
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NEED 
(0) Not applicable 
(1) Not need at all 
(2) Need slightly 
(3) Need somewhat 
(4) Need very much (would be 
essential to increasing my usage) 
4. User's group or clearinghouse of software for 
Industrial Arts courses. 
5. On-line information exchange. 
6. Appropriate course ware for computer applications 
(includes textbooks, student workbooks, etc.) 
7. Curriculum guide(s) that would describe how 
computers fit into the Industrial Arts curriculum. 
8. Technical assistance—access to someone who could 
answer my questions when I run into a problem. 
9. College courses that would improve your knowledge 
and skills for using computer. 
10. In-service opportunities to improve your knowledge 
and skills for using computers. 
11. A computer center that supports services. 
12. Software sharing 
13. Hardware sharing 
NEED 
0 1 2 W 
1 
4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
Section 2; In-service training 
Directions: If we are going to create a computer networking system among 
the computer center and schools to support in-service 
training for Industrial Arts education. Please indicate what 
types and what content of in-service training programs which 
you are interesting to attend and would help you teach. 
Please an (X) to the left of each statement. Answers could be 
more than one. 
TYPES OF IN-SERVICE TRAINING 
1. Short term course. 
2. Long term course. 
3. Seminar. 
4. Visiting activity. 
5. Speech. 
CONTENT OF IN-SERVICE TRAINING 
1. Basic operation skill. 
2. Basic computer knowledge. 
3. High-level language. 
4. Low-level language. 
5. Software packages. 
6. Basic computer network knowledge. 
7. Basic interface knowledge. 
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APPENDIX B. CHINESE VERSION OF THE QUESTIONNAIRES 
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APPENDIX C. COVER LETTERS 
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September 3, 1990 
Dear industrial arts teacher; 
I am a graduate student in the Department of Industrial 
Education and Technology at Iowa State University. As a part 
of the degree requirements, I am conducting a study to 
investigate the status of computer and network used in 
secondary schools in Taiwan. The purpose of my study is to 
identify the variables and their strength which will lead to 
the design of a proposed educational computer network of 
industrial arts in Taiwan. 
Your assistance is requested for this study and your 
participation is vital to its success. However, your 
participation is entirely voluntary and your completion of the 
questionnaire will constitute your consent to participate. 
The responses you make are GUARANTEED CONFIDENTIAL. They will 
not be used to identify or evaluate any individual. The code 
number on the questionnaire will be used for purpose of follow 
up only on unreturned questionnaires. After the original data 
have been collected, and before data analysis, the list of 
participants will be destroyed to preserve the anonymity of 
respondents. 
This questionnaire will only take you about twenty minutes to 
complete it. For your convenience, postage for returning this 
booklet is prepaid. We appreciate your prompt cooperation and 
professional contribution. 
Sincerely, 
Hung Jen Yang Dr. William D. Wolanksy 
Doctoral Student Professor of Industrial Education 
Industrial Education and technology, and Coordinator 
and Technology of International Education 
Program, College of Education 
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September 3, 1990 
Dear Sir/Madam: 
I am a graduate student in the Department of Industrial 
Education and Technology at Iowa State University. As a part 
of the degree requirements, I am conducting a study to 
investigate the status of computer and network used in 
secondary schools in Taiwan. The purpose of my study is to 
identify the variables and their strength which will lead to 
the design of a proposed educational computer network of 
industrial arts in Taiwan. 
Your assistance is requested for this study and your 
participation is vital to its success. However, your 
participation is entirely voluntary and your completion of the 
questionnaire will constitute your consent to participate. 
The responses you make are GUARANTEED CONFIDENTIAL. They will 
not be used to identify or evaluate any individual. The code 
number on the questionnaire will be used for purpose of follow 
up only on unreturned questionnaires. After the original data 
have been collected, and before data analysis, the list of 
participants will be destroyed to preserve the anonymity of 
respondents. 
This questionnaire will only take you about ten minutes to 
complete it. For your convenience, postage for returning this 
booklet is prepaid. We appreciate your prompt cooperation and 
professional contribution. 
Sincerely, 
Hung Jen Yang Dr. William D. Wolanksy 
Doctoral Student Professor of Industrial Education 
Industrial Education and technology, and Coordinator 
and Technology of International Education 
Program, College of Education 
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APPENDIX D. APPROVAL OF HUMAN SUBJECTS REVIEW COMMITTEE 
I 
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Last Name of Principal Tnvpgt.igatorYang Tg'vx 
Checklist for Attachments and Time Schedule 
The following are attached (please check): 
12. E Letter or written statement to subjects indicating clearly; 
a) purpose of the research 
b) the use of any identifier codes (names, #'s), how they will be used, and when they will be 
removed (see Item 17) 
c) an estimate of time needed for participation in the research and the place 
d) if applicable, location of the research activity 
e) how you will ensure confidentiality 
f) in a longitudinal study, note when and how you will contact subjects later 
g) participation is voluntary: nonparticipation will not affect evaluations of the subject 
13. • Consent form (if applicable) 
14. • Letter of approval for research from cooperating organizations or institutions (if applicable) 
15. g] Data-gathering instruments 
16. Anticipated dates for contact with subjects: 
First Contact Last Contact 
17. If applicable: anticipated date that identifiers will be removed from completed survey instruments and/or audio or visual 
tapes will be erased: 
Sen. 3. 1990 Oct. 15. 1990 
Month / Day / Year Month / Day / Year 
DP.G. 31, 1990 
Month / Day / Year 
18. Signatiure of Departmental Executive Officer Date Department or Administrative Unit 
19. Decision of the University Human Subjects Review Committee: 
Approved Project Not Approved No Action Required 
Name of Committee Chair^rson 
Patricia M. Keith 
Si^tdre of Committee CI 
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Oct. 1, 1990 
Dear industrial arts teacher: 
I realize that industrial arts teachers have very busy 
schedules, especially at this point of the semester. Perhaps 
that is why I have not received your completed questionnaire 
for the study of the status of computer and network used in 
secondary schools in Taiwan, which was mailed to you at the 
beginning of last month. I am enclosing another copy of 
questionnaire for your response in case your questionnaire was 
not received. 
Although your participation is totally voluntary, this study 
cannot be successfully concluded without your support and 
cooperation. If you have recently returned your 
questionnaire, please accept this note as a thank you for your 
contribution. If your have not done so, would you take a 
little of your time to complete and return it as early as 
possible. 
Sincerely, 
Hung Jen Yang 
Doctoral student 
Industrial Education and Technology 
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Oct. 1, 1990 
Dear Sir/Madam: 
I realize that administrators have very busy schedules, 
especially at this point of the semester. Perhaps that is why 
I have not received your completed questionnaire for the study 
of the status of computer and network used in secondary 
schools in Taiwan, which was mailed to you at the beginning of 
last month. I am enclosing another copy of questionnaire for 
your response in case your questionnaire was not received. 
Although your participation is totally voluntary, this study 
cannot be successfully concluded without your support and 
cooperation. If you have recently returned your 
questionnaire, please accept this note as a thank you for your 
contribution. If your have not done so, would you take a 
little of your time to complete and return it as early as 
possible. 
Sincerely, 
Hung Jen Yang 
Doctoral student 
Industrial Education and Technology 
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APPENDIX F. ANOVA SUMMARY TABLE FOR TESTING THE DIFFERENCES 
AMONG SMALL, MIDDLE, AND LARGE SCHOOLS IN THE 
NEED FOR THE SERVICES 
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Table 54. ANOVA summary table for testing the differences 
among small, middle, and large schools in the need 
for service: interesting group discussion for 
teachers 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 1.0768 0.5384 0.68 0.5080 0.004 
Error 333 264.2089 0.7934 
Corrected 
total 335 265.2857 
Table 55. ANOVA summary table for testing the differences 
among small, middle, and large schools in the need 
for service: interesting group discussion for 
students 
Source df Sum of Mean F PR > F R^ 
Squares Squares 
Model 2 .9523 1.4761 1.57 0.2101 0.0099 
Error 315 296.5446 0.9414 
Corrected 
total 317 299.4969 
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Table 56. ANOVA summary table for testing the differences 
among small, middle, and large schools in the need 
for service: software designed for industrial arts 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 0.1253 0.0627 0.09 0.9152 0.0005 
Error 339 239.7489 0.7072 
Corrected 
total 341 239.8743 
Table 57. ANOVA summary table for testing the differences 
among small, middle, and large schools in the need 
for service: user's group or clearinghouse of 
software for industrial arts courses 
Source df Sum of Mean F PR > F R^ 
Squares Squares 
Model 2 0.5201 0.2601 0.35 0.7048 0.002 
Error 341 253.2008 0.7425 
Corrected 
total 343 253.7209 
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Table 58. ANOVA summary table for testing the differences 
among small, middle, and large schools in the need 
for service: on-line information exchange 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 0.3526 0.1763 0.24 0.7855 0.001 
Error 343 250.2485 0.7296 
Corrected 
total 345 250.6012 
Table 59. ANOVA summary table for testing the differences 
among small, middle, and large schools in the need 
for service: course ware for computer applications 
Source df Sum of Mean F PR > F R^ 
Squares Squares 
Model 2 0.1292 0.0646 0.08 0.9205 0.0005 
Error 345 269.0748 0.7799 
Corrected 
total 347 269.2040 
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Table 60. ANOVA summary table for testing the differences 
among small, middle, and large schools in the need 
for service: curriculum guide for industrial arts 
computer applications 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 0.0319 0.0160 0.02 0.9761 0.0001 
Error 344 226.9595 0.6598 
Corrected 
total 346 226.9914 
Table 61. ANOVA summary table for testing the differences 
among small, middle, and large schools in the need 
for service; technical assistance 
Source df Sum of Mean F PR > F R^ 
Squares Squares 
Model 2 1.6278 0.8139 1.12 0.3276 0.0065 
Error 341 247.8606 0.7269 
Corrected 
total 343 249.4884 
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Table 62. ANOVA summary table for testing the differences 
among small, middle, and large schools in the need 
for service; college courses that would improve 
the knowledge and skills for using computers 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 0.1456 0.0728 0.10 0.9005 0.0006 
Error 340 236.0934 0.6944 
Corrected 
total 342 236.2391 
Table 63. ANOVA summary table for testing the differences 
among small, middle, and large schools in the need 
for service; in-service opportunities to improve 
the knowledge and skills for using computers 
Source df Sum of Mean F PR > F R^ 
Squares Squares 
Model 2 0.6253 0.3127 0.51 0.6005 0.0030 
Error 344 210.6023 0.6122 
Corrected 
total 346 211.2277 
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Table 64. ANOVA summary table for testing the differences 
among small, middle, and large schools in the need 
for service: a computer center which supports 
services 
Source df Sum of 
Squares 
Mean 
Squares 
F PR > F R2 
Model 
Error 
2 
340 
0.9552 
223.9778 
0.4776 
0.6588 
0.73 0.4851 0.004 
Corrected 
total 342 224.9329 
Table 65. ANOVA summary table for testing the differences 
among small, middle, and large schools in the need 
for service; software sharing 
Source df Sum of Mean F PR > F R^ 
Squares Squares 
Model 2 .2578 1.1289 1.64 0.1963 0.0094 
Error 344 237.4251 0.6902 
Corrected 
total 346 239.6830 
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Table 66. ANOVA summary table for testing the differences 
among small, middle, and large schools in the need 
for service: hardware sharing 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 1.1172 0.5586 0.84 0.4336 0.0049 
Error 338 225.4224 0.6669 
Corrected 
total 340 226.5396 
216 
APPENDIX G. ANOVA SUMMARY TABLE FOR TESTING THE DIFFERENCES 
AMONG SMALL, MIDDLE, AND LARGE SCHOOLS IN THE 
SUITABILITY OF SUBJECT 
217 
Table 67. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
suitability of subject: introduction to industrial 
arts 
Source df Sum of 
Squares 
Mean 
Squares 
F PR > F 
Model 
Error 
2 
157 
10.7623 
190.2315 
5.3811 
1.2117 
4.44* 0.0133 0.0535 
Corrected 
total 159 200.9938 
•Significant at .05 level. 
Table 68. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
suitability of subject; blueprint reading and 
planning 
Source df SÏIST of Mean F PR > F " R^  
Squares Squares 
Model 2 5.2275 2.6138 3.04 0.0507 0.0368 
Error 159 136.7478 0.8600 
Corrected 
total 161 141.9753 
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Table 69. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
suitability of subject; ceramics shop 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 4.1839 2.0920 1.81 0.1674 0.0231 
Error 153 176.9635 1.1566 
Corrected 
total 155 181.1474 
Table 70. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
suitability of subject: woodworking 
Source df Sum of Mean F PR > F R^ 
Squares Squares 
Model 2 6.1674 3.0837 2.41 0.0935 0.0301 
Error 155 198.6681 1.2817 
Corrected 
total 157 204.8354 
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Table 71. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
suitability of subject; plastics shop 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 0.3942 0.1971 0.21 0.8090 0.0028 
Error 152 141.1929 0.9289 
Corrected 
total 154 141.5871 
Table 72. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
suitability of subject: metalworking 
Source df Sum of Mean F PR > F R^ 
Squares Squares 
Model 2 0.1923 0.0962 0.09 0.9105 0.0122 
Error 153 156.8846 1.0254 
Corrected 
total 155 157.0769 
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Table 73. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
suitability of subject; electricity shop 
Source df Sum of 
Squares 
Mean 
Squares 
F PR > F R: 
Model 
Error 
2 
158 
Corrected 
total 160 
0.1169 
157.6844 
157.8013 
0.0584 
0.9980 
0.06 0.9431 0.0007 
Table 74. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
suitability of subject: graphic communication 
Source df Sum of 
Squares 
Mean 
Squares 
PR > F R': 
Model 
Error 
2 
154 
Corrected 
total 156 
3.9725 
140.6644 
144.6369 
1.9863 
0.9134 
2.17 0.1171 0.0275 
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Table 75. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
suitability of subject; construction and 
livelihood 
Source df Sum of Mean T " FR > F R' 
Squares Squares 
Model 2 0.5753 0.2877 0.25 0.7760 0.0033 
Error 152 172.1086 1.1323 
Corrected 
total 154 172.6839 
Table 76. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
suitability of subject; manufacturing industry 
Source df Sum of Mean F PR > F R^ 
Squares Squares 
Model 2 2.2432 1.1216 1.11 0.3324 0.0144 
Error 152 153.6664 1.0110 
Corrected 
total 154 155.9097 
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Table 77. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
suitability of subject; information industry 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 0.2458 0.1229 0.14 0.8670 0.0018 
Error 160 137.6683 0.8604 
Corrected 
total 162 137.9141 
Table 78. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
suitability of subject: audio-visual communication 
Source df Sum of Mean F PR > F R^ 
Squares Squares 
Model 2 2.9473 1.4737 1.39 0.2523 0.0174 
Error 157 166.5464 1.0608 
Corrected 
total 159 169.4938 
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Table 79. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
suitability of subject: energy and power 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 1.1770 0.5885 0.52 0.5977 0.0067 
Error 153 174.3807 1.1397 
Corrected 
total 155 175.5577 
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APPENDIX H. ANOVA SUMMARY TABLE FOR TESTING THE DIFFERENCES 
AMONG SMALL, MIDDLE, AND LARGE SCHOOLS IN THE 
INFLUENCE OF THE FACTORS 
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Table 80. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
influence of the factor: articles in professional 
journals 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 0.9112 0.4556 0.45 0.6402 0.0055 
Error 161 164.0340 1.0188 
Corrected 
total 163 164.9452 
•Significant at .05 level. 
Table 81. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
influence of the factor: availability of computer 
equipment in the lab 
Source df Sum of 
Squares 
Mean 
Squares 
PR > F R2 
Model 
Error 
2 
161 
0.2629 
156.5359 
0.1315 
0.9723 
0.14 0.8736 0.0017 
Corrected 
total 163 156.7988 
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Table 82. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
influence of the factor: grant of funds for 
computer equipment 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 0.3311 0.1655 0.15 0.8610 0.0019 
Error 161 177.9311 1.1052 
Corrected 
total 155 178.2622 
Table 83. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
influence of the factor: grant of funds for 
computer software 
Source df Sum of Mean F PR > F R? 
Squares Squares 
Model 2 1.4577 0.7289 0.59 0.5535 0.0073 
Error 161 197.6825 1.2278 
Corrected 
total 163 199.1402 
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Table 84. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
influence of the factor: increasing use of 
computers in industry 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 7.6979 3.8489 3.30 0.0394* 0.0399 
Error 159 185.3700 1.1658 
Corrected 
total 161 193.0679 
Table 85. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
influence of the factor: workshops, meetings, 
programs, provided by Administrations of Education 
Source df Sum of Mean F PR > F R^ 
Squares Squares 
Model 2 0.3075 0.1538 0.12 0.8887 0.0015 
Error 161 209.5644 1.3016 
Corrected 
total 163 209.8720 
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Table 86. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
influence of the factor: courses, workshops, or 
in-service provides by a college or university 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 2.9192 1.4596 1.42 0.2445 0.0173 
Error 161 165.3918 1.0273 
Corrected 
total 163 168.3110 
Table 87. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
influence of the factor: encouragement from the 
administration of the school 
Source df Sum of Mean F PR > F R^ 
Squares Squares 
Model 2 3.7809 1.8905 1.54 0.2165 0.0188 
Error 161 197.0179 1.2237 
Corrected 
total 163 200.7988 
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Table 88. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
influence of the factor: encouragement and help 
given by another industrial arts teacher 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 0.0109 0.0055 0.00 0.9956 0.0001 
Error 161 201.0379 1.2487 
Corrected 
total 163 201.0488 
Table 89. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
influence of the factor; interest in computers 
Source df Sum of Mean F PR > F R^ 
Squares Squares 
Model 2 3.1190 1.5595 1.28 0.2796 0.0157 
Error 161 195.4359 1.2139 
Corrected 
total 163 198.5549 
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Table 90. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
influence of the factor: ability to write programs 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 0.4461 1.5595 0.22 0.8065 0.0027 
Error 161 166.7490 1.2139 
Corrected 
total 163 167.1951 
Table 91. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
influence of the factor: availability of 
appropriate software 
Source df Sum of Mean F PR > F R^ 
Squares Squares 
Model 2 0.5816 0.2908 0.25 0.7784 0.0031 
Error 161 186.6379 1.1592 
Corrected 
total 163 187.2195 
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Table 92. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
influence of the factor: student interest 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 1.1242 0.5621 0.51 0.6001 0.0063 
Error 161 176.6502 1.0972 
Corrected 
total 163 177.7744 
Table 93. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
influence of the factor: computer network 
available for connecting 
Source df Sum of Mean F PR > F R^ 
Squares Squares 
Model 2 2.7178 1.3589 1.31 0.2725 0.0160 
Error 161 166.9102 1.0367 
Corrected 
total 163 169.6280 
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Table 94. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal number of Apple II Family/compatible 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 3.5590 1.7795 2.33 0.1004 0.0281 
Error 161 122.8800 0.7632 
Corrected 
total 163 126.4390 
Table 95. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal number of Maclntoch Family/Compatible 
Source df Sum of Mean F PR > F R^ 
Squares Squares 
Model 2 0.0312 0.0156 0.64 0.5307 0.0078 
Error 161 3.9444 0.0245 
Corrected 
total 163 3.9756 
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Table 96. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal number of IBM PC XT/Compatible 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 57.9845 28.9922 0.76 0.4699 0.0093 
Error 161 6151.9911 38.2111 
Corrected 
total 155 6209.9756 
Table 97. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal number of IBM PC AT 286/Compatible 
Source df Sum of Mean F PR > F R^ 
Squares Squares 
Model 2 172.6472 86.3236 0.92 0.4006 0.0113 
Error 161 15107.9625 93.8383 
Corrected 
total 163 15280.6097 
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Table 98. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal number of IBM PC AT 386/Compatible 
Source df Sum of 
Squares 
Mean 
Squares 
PR > F R2 
Model 
Error 
2 
161 
Corrected 
total 163 
20.0301 
8990.0918 
9010.1220 
10.0151 0.18 0.8360 0.0022 
55.8391 
Table 99. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal number of mono monitor 
Source df Sum of 
Squares 
Mean 
Squares 
PR > F 
Model 2 211.2341 
Error 161 11397.9061 
Corrected 
total 163 11609.1402 
105.6171 1.49 0.2280 0.0182 
70.7944 
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Table 100. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal number of color monitor 
Source df Sum of 
Squares 
Mean 
Squares 
PR > F 
Model 
Error 
2 
161 
Corrected 
total 163 
85.8322 
4909.6800 
4995.5122 
42.9161 1.41 0.2478 
30.4949 
0.0172 
Table 101. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal number of EGA monitor 
Source df Sum of 
Squares 
Mean 
Squares 
PR > F 
Model 2 2.4881 
Error 161 10185.2375 
Corrected 
total 163 10187.7256 
1.2440 0.02 0.9805 0.0002 
63.2623 
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Table 102. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal number of VGA monitor 
Source df Sum of 
Squares 
Mean 
Squares 
PR > F 
Model 
Error 
2 
161 
Corrected 
total 163 
8.6184 
9215.1407 
9223.7561 
4.3077 0.08 0.9275 0.0009 
57.2369 
Table 103. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal number of floppy disk drive 
Source df Sum of 
Squares 
Mean 
Squares 
PR > F R2 
Model 2 394.5717 
Error 161 39023.8673 
Corrected 
total 163 39418.4390 
197.2859 0.81 0.4449 0.0100 
242.3843 
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Table 104. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal number of hard disk 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 18.9840 9.4920 0.17 0.8461 0.0021 
Error 161 9135.9185 56.7448 
Corrected 
total 163 9154.9025 
Table 105. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal number of dot matrix printer 
Source df Sum of < Mean F PR > F R? 
Squares Squares 
Model 2 30.2701 15.1351 0.94 0.3931 0.0115 
Error 161 2594.8518 16.1171 
Corrected 
total 163 2625.1219 
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Table 106. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal number of laser printer 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 2.3853 1.1926 1.39 0.2529 0.0169 
Error 161 138.4623 0.8600 
Corrected 
total 163 140.8476 
Table 107. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal number of plotter 
Source df Sum of Mean F PR > F R^ 
Squares Squares 
Model 2 0.3445 0.1723 0.30 0.7432 0.0037 
Error 161 93.2835 0.5794 
Corrected 
total 163 93.6280 
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Table 108. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal number of mouse 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 203.4672 101.7336 0.81 0.4448 0.0100 
Error 161 20116.4048 124.9466 
Corrected 
total 163 20319.8720 
Table 109. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal number of light-pen 
Source df Sum of Mean F PR > F R^ 
Squares Squares 
Model 2 0.8704 0.4352 0.49 0.6117 0.0061 
Error 161 142.1052 0.8826 
Corrected 
total 163 142.9756 
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Table 110. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal number of digitizer 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 2.2384 1.1192 0.46 0.6322 0.0057 
Error 161 391.8835 2.4341 
Corrected 
total 163 394.1219 
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Table 111. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal number of modem (2400 baud or lower) 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 0.3853 0.1927 2.35 0.0991 0.0283 
Error 161 13.2244 0.0821 
Corrected 
total, 163 13.6097 
Table 112. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal number of modem (higher than 2400 baud) 
Source df Sum of Mean F PR > F R^ 
Squares Squares 
Model 2 0.0312 0.2914 0.03 0.9685 0.0004 
Error 161 1463.8562 9.0923 
Corrected 
total 163 1464.4390 
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Table 113. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal number of peripheral sharing device 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 0.6228 0.3114 0.12 0.8827 0.0015 
Error 161 401.6394 2.4946 
Corrected 
total 155 402.2622 
Table 114. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal number of network interface card 
Source df Sum of Mean F PR > F R^ 
Squares Squares 
Model 2 289.2896 144.6448 1.97 0.1426 0.0239 
Error 161 11812.4848 73.3695 
Corrected 
total 163 12101.7744 
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Table 115. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal number of internetworking device 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 0.5584 0.2187 0.89 0.4107 0.0110 
Error 161 134.0025 0.2445 
Corrected 
total 163 134.5609 
Table 116. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal number of micro to mainframe device 
Source df Sum of Mean F PR > F R^ 
Squares Squares 
Model 2 0.4346 0.2188 0.89 0.4107 0.0110 
Error 161 39.3673 0.2445 
Corrected 
total 163 39.8049 
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Table 117. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal number of network file servers 
Source df Sura of 
Squares 
Mean 
Squares 
PR > F R' 
Model 
Error 
2 
161 
Corrected 
total 163 
1.6221 
157.1340 
158.7561 
0.8111 
0.9760 
0.83 0.4375 0.0102 
Table 118. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal number of workstation 
Source df Sum of 
Squares 
Mean 
Squares 
PR > F R: 
Model 2 111.8227 
Error 161 12041.3968 
Corrected 
total 163 12153.2195 
55.9113 0.75 0.4752 0.0092 
74.7913 
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Table 119. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal frequency of using authoring program 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 3.4513 1.7256 1.12 0.3275 0.0138 
Error 161 247.1585 1.5351 
Corrected 
total 163 250.6098 
Table 120. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal frequency of using demonstration program 
Source df Sum of Mean F PR > F R^ 
Squares Squares 
Model 2 1.7397 0.8698 0.59 0.5574 0.0072 
Error 161 238.7664 1.4830 
Corrected 
total 163 240.5061 
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Table 121. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal frequency of using gradebook program 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 2.0197 1.0099 0.80 0.4521 0.0098 
Error 161 203.7852 1.2657 
Corrected 
total 163 205.8049 
Table 122. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal frequency of using test generators 
Source df Sum of Mean F PR > F R^ 
Squares Squares 
Model 2 2.1174 1.0587 0.62 0.5390 0.0076 
Error 161 274.7302 1.7064 
Corrected 
total 163 276.8476 
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Table 123. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal frequency of using communication program 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 1.8277 0.9139 0.51 0.6015 0.0063 
Error 161 288.5625 1.7923 
Corrected 
total 163 290.3902 
Table 124. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal frequency of using electronic spreadsheet 
Source df Sum of Mean F PR > F R^ 
Squares Squares 
Model 2 0.4636 0.2318 0.17 0.8471 0.0021 
Error 161 224.6340 1.3952 
Corrected 
total 163 225.0976 
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Table 125. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal frequency of using information service 
Source df Sum of 
Squares 
Mean 
Squares 
PR > F 
Model 
Error 
2 
161 
Corrected 
total 163 
2.5238 
247.1042 
249.6280 
1.2619 
1.5348 
0.82 0.4413 0.0101 
Table 126. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal frequency of using laboratory tool 
Source df Sum of 
Squares 
Mean 
Squares 
PR > F 
Model 
Error 
2 
161 
Corrected 
total 163 
1.3887 
251.6052 
252.9939 
0.6943 
1.5628 
0.44 0.6420 0.0055 
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Table 127. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal frequency of using word processing 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 1.2360 0.6180 0.50 0.6105 0.0061 
Error 161 200.9835 1.2483 
Corrected 
total 163 202.2195 
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Table 128. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal frequency of using drill & practice 
Source df Sum of 
Squares 
Mean 
Squares 
PR > F R2 
Model 
Error 
2 
161 
Corrected 
total 163 
1.2499 
192.9940 
194.2439 
0.6249 
1.1987 
0.52 0.5947 0.0064 
Table 129. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal frequency of using educational game 
Source df Sum of 
Squares 
Mean 
Squares 
PR > F R': 
Model 
Error 
2 
161 
Corrected 
total 163 
1.5103 
177.5873 
179.0976 
0.7551 
1.1030 
0.68 0.5068 0.0084 
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Table 130. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal frequency of using lab simulation 
Source df Sum of 
Squares 
Mean 
Squares 
PR > F R2 
Model 
Error 
2 
161 
Corrected 
total 163 
0.7464 
202.4914 
203.2378 
0.3732 
1.2577 
0.30 0.7437 0.0037 
Table 131. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal frequency of using programming 
Source df Sum of 
Squares 
Mean 
Squares 
PR > F 
Model 
Error 
2 
161 
Corrected 
total 163 
2.1789 
234.0406 
236.2195 
1.0894 
1.4537 
0.75 0.4743 0.0092 
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Table 132. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal frequency of using CAD 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 0.0536 0.0268 0.02 0.9781 0.0003 
Error 161 194.8244 1.2101 
Corrected 
total 163 194.8780 
Table 133. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal frequency of using tutorials 
Source df Sum of Mean F PR > F R^ 
Squares Squares 
Model 2 0.3889 0.1944 0.16 0.8482 0.0020 
Error 161 189.9709 1.1799 
Corrected 
total 163 190.3598 
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Table 134. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal frequency of using communication program 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 4.2612 2.1306 1.76 0.1749 0.0214 
Error 161 194.6168 1.2088 
Corrected 
total 163 198.8780 
Table 135. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal frequency of using electronic spreadsheet 
Source df Sum of Mean F PR > F R^ 
Squares Squares 
Model 2 1.8393 0.9196 0.67 0.5110 0.0083 
Error 161 219.5998 1.3640 
Corrected 
total 163 221.4390 
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Table 136. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal frequency of using information service 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 3.3744 1.6872 1.43 0.2430 0.0174 
Error 161 190.3512 1.1823 
Corrected 
total 163 193.7256 
Table 137. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal frequency of using laboratory tool 
Source df Sum of Mean F PR > F R^ 
Squares Squares 
Model 2 0.3143 0.1571 0.11 0.8947 0.0014 
Error 161 227.1248 1.4107 
Corrected 
total 163 227.4390 
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Table 138. ANOVA summary table for testing the differences 
among small, middle, and large schools in the 
ideal frequency of using word processing 
Source df Sum of Mean F PR > F 
Squares Squares 
Model 2 0.7186 0.3593 0.24 0.7862 0.0030 
Error 161 240.1290 1.4915 
Corrected 
total 163 240.8476 
